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A new reversible model. On 
the first layer of rope on the 
drum it has a maximum lift of: 


1¥, tons at 60 lbs. air pressure 
2 tons at 80 lbs. air pressure 
212 tons at 100 Ibs. air pressure 


Average performance based on 
mean effective drum diameter, 
600 pounds to 3,500 pounds 
rope pull at pressures of 60-100 
pounds, with rope speeds 200-40 
feet per minute. 
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There is an I-R office near you where 
you can secure complete machines, 
spare parts and reliable service. 
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Send in for your 
copy of the eight- 
page bulletin 
describing this 
new hoist. 
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ONLY | 
ONE OF D7 
REMARKABLE 
FEATURES 





PEED is essential to the successful operation of any drifter. The speed 
of the Cleveland D7 surprises even experienced drill runners. Greatly 
contributing to D7’s unusual speed is the powerful hole cleaning blast, con- 
trolled at the throttle. This is only one of D7’s remarkable features. 
Weighing only 115 pounds and primarily designed for soft and 
medium ground, the manner in which the D7 slugs its way 
through hardest rock rivals the performance of heavier 
drifters. The D7 can be used on practically any drilling 
job except for extra heavy work for which the big, 
powerful, hard hitting Cleveland D9 is espe- 
cially designed. The advent of the D7 on 
your property makes it possible to run 
an extra drill from your compres- 
sor. Consider the reduction 
in air consumption! 







Branches, Agents and Service Sta- 
tions in Principal Cities and Mining 
Centers of the World 


THE CLEVELAND 
ROCK DRILL CO. 


3734 E. 78th Street d jj Send for our new General Catalog 
Cleveland, Ohio A just off the press 


CLEVELAND 
2OCK DRILLS 
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Gold Production and 
Commodity Prices 


OTHWITHSTANDING new high rec- 
N ords of gold production in South Africa 
and Canada last year, world output was 
little, if any, in excess of that in the preceding year. In 
fact, a uniformity in this respect in recent times, with 
the knowledge that steady although small declines in 
output from some gold fields are noticeable, has 
caused some of the leading economists in the United 
States and in Europe to suggest the possibility that in- 
sufficient metal may be available to meet credit demands, 
arising from the normal expansion in world business. 
Should a shortage of gold occur, some aver, its pur- 
chasing power, under the present gold-basis financial 
scheme, would increase, commodity prices would col- 
lapse, and, with credit curtailed, business depression and 
hard times would follow. This is the gloomy picture 
they would paint; but, in fairness, it should be added 
that they also see in the adoption of wise international 
control of gold supplies, and by other remedial measures, 
an avoidance of any such calamitous situation. 

To be forewarned is, perhaps—so far as a possible 
gold shortage and world banking developments are con- 
cerned—to be forearmed. At least, such an assumption 
is warranted. And for the forewarning, credit must be 
given the economists. They would not have been ful- 
filling their duty had they remained silent. The mining 
industry, however, can contribute to the discussion of 
the subject the information that the waning of gold pro- 
duction may be only temporary. For instance, although 
the gold output of the United States and that of 
Australia will probably continue. to decline, that of the 
Witwatersrand may be expected to be maintained for 
several years at its present very satisfactory rate. Can- 
ada’s production will increase, and more gold may be 
forthcoming from South America and Mexico. Unex- 
plored and undeveloped areas of Russia, Africa, and 
Canada, not to mention New Guinea and Central Amer- 
ica, offer possibilities for finding new gold deposits. The 
prospect for cheaper and quicker transportation, im- 
proved technique in prospecting and mining, more effi- 
cient and more economical metallurgical practice, and the 
consistent record of important gold discoveries during 
recent times—all these factors lend encouragement to the 
belief that after the next few years a gradual increase in 
world gold production is likely. 

The possibility of a gold shortage is a challenge to 
the banking world to develop ways and means to meet 
such a contingency should it occur. Such financial 
machinery as might be necessary could be evolved to cope 
with any such situation. In brief, therefore, the warn- 


ing voiced by economists should occasion no alarm. 
Accumulation and use of money, “as is,” by the indi- 
vidual and by business, without fear of a collapse of 
commodity prices as a result of a possible shortage of 
gold, would appear to be a safe and sane procedure. 


$2 
Ethics—And the Employment 


of Engineering Graduates 
NORMULATION of a code of ethics gen- 


erally follows recognition on the part of 

interested agencies that unsuitable condi- 
tions prevail in the sphere to which the code pertains or 
that the development of such conditions is threatened. 
The directors of technical educational institutions and 
of industry have apparently felt that the circumstances 
surrounding the employment of engineering graduates 
have not been satisfactory, for at the tenth annual 
Industrial Conference, held at the Pennsylvania State 
College, a code was adopted that will be put into prac- 
tice by many of the conference members in connection 
with the employment of technical students who graduate 
next June. 

Study of the code encourages the belief that conscien- 
tious adherence to its provisions will operate to the 
advantage of all concerned, but particularly to the young 
engineer entering on the practice of his profession. This 
is as it should be. The opinion has been gaining ground 
in recent years that the annual crop of ‘engineering 
students has been exploited by some of the larger com- 
panies. One of the principal grievances voiced against 
such organizations is that they have taken into their 
employ a far greater number of young engineers than 
they required, with the idea of selecting, after a certain 
period, a few of those best equipped to fill the small 
number of desirable permanent positions that are then 
available. Such a procedure is not fair either to the 
young graduate, to the technical school that educated 
him, or to industry at large, which ultimately will suffer 
from so wasteful a practice. This is only one of several 
unsatisfactory conditions, all too common in the past and 
to some extent prevailing at present, that would be 
remedied by an observance of the restrictions in the code 
that has been proposed. 

Common sense, fair dealing, and the exercise of fore- 
sight seem to be the principles on which the new code is 
founded. Both the educator and the employer are asked 
to consider as of primary importance the interest of the 
student, as a prospective citizen and as a prospective 
member of the engineering profession. Every effort is 
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made to urge the development of the understanding be- 
tween the engineering schools and industries that is 
necessary for intelligent co-operation. According to 
the code: 

The Employing Company should (1) furnish full and not 
too optimistic information regarding working conditions, 
opportunities, and rate of advancement; (2) select only the 
number of graduates required according to a careful estimate 
of conditions; (3) allow the student a reasonable time after 
employment opportunities are presented to become familiar 
with other opportunities before making a decision; (4) act 
promptly on all applications; (5) secure the consent of the 
student to any contemplated change in the employment 
agreement; (6) not employ a student known to have entered 
into an employment agreement with another, unless consent 
of the other has been obtained by the student; (7) avoid 
prejudicing the student against the opportunities afforded 
by other companies; (8) provide opportunities to enable 
each graduate to develop his latent possibilities to his own 
advantage as well as to the advantage of the company and 
of society. 

The Engineering School should (1) not accept fees for 
continued instruction of students who obviously will not later 
qualify for engineering work; (2) supply unbiased infor- 
mation and advice regarding the various opportunities for 
employment; (3) not hamper the student in his freedom 
of choice in employment; (4) not refer employment possi- 
bilities to the employed graduate, except upon his applica- 
tion, or attempt to separate the graduate from his employ- 
ment without first having discussed the matter with his 
employer. 

The Graduate Engineer should (1) supply full and correct 
information regarding his experience and background; (2) 
accept only one position at a time; (3) secure the consent 
of the employer before changing the employment agreement ; 
(4) not accept training in a special training course, with the 
intention of using it in the interest of another, without 
the consent of the employer. 


The exercise of engineering principles is evident in 
the code, for it would primarily effect a much more 
intelligent and efficient utilization of technical training. 
More important, however, is that, having secured the 
universal endorsement and wide application it deserves, 
the code should be an outstanding though perhaps 
indeterminate factor in scientific and industrial advance. 


om 
7S 
A Better Annual Report—Artistically 


and Financially 


LL too often the importance of a mining 
company is inversely proportional to the 
luxuriotis appearance of its annual re- 

ports, but this rule does not always hold. For example, 
farthest north in the realm of de luxe reports received 
in the last year comes from a large, well-managed, pro- 
gressive company that has been in business for almost 
forty years and last year showed a net profit of more 
than two million dollars. Until 1930 its reports have 
been rather prosaic-looking compilations of figures, but 
the thirty-eighth one, now in the hands of the stock- 
holders, is gorgeous, with a purple reproduction of a 
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night photographic study of its blast furnaces on the 
cover, and most attractively printed text on hand-made 
deckle-edge paper inside. Heretofore, at the bottom of 
the initial page, one has merely read “Denver, Col- 
orado,” but this time appears the appropriately prouder 
legend, “Printed at Denver, Colorado.” 

Having commanded this editorial notice, it is a pleas- 
ure to record the fact, more important to stockholders 
doubtless, that the net profit of the Colorado Fuel & Iron 
Company in 1929 reverted to its former level of between 
two and three million dollars, after having been but a 
little over a million in 1928. The holders of common 
stock must, however, be patient for a little while yet, 
for most of the earnings are being put into capital ac- 
count. More than seven million dollars’ worth of bonds 
have been retired since the termination of the World 
War, preferred dividends have been paid, and over five 
million dollars has been applied to writing off undepre- 
ciated values of dismantled equipment. The progress 
made by the mining and metallurgical industry, and the 
investment necessary to keep such an industrial enter- 
prise up to date and able to meet competition, is indi- 
cated by the fact that in the last eleven years more than 
seventeen million dollars has been spent for replace- 
ments, new construction, and improvements. 

By its current exhibit the company shows that it 
has spent a few dollars on improving its annual report 
as well as its plants. The only criticism that might be 
made is that of the twenty-four pages available, ten are 
absolutely blank: a little more information about the 
technical operations of the company might be included, 
even at the sacrifice of the admittedly artistic effect of 
clean and beautiful paper. 


$2 
Rare-Metal Research 
an Example of Versatility 


’ NHE designation “rare metals,” according 
to a classification not based on chemical 
or physical properties, is intended to de- 

note a scarcity of ore supply or difficult and costly meth- 
ods of reduction and refining. Great progress has been 
made in this field during the present century. Many 
of the rare metals, formerly of major interest as ex- 
hibits in the show cases of a museum, are now being 
usefully applied in the workshops of industry, where 
their introduction has wrought important and far-reach- 
ing changes. 

Improved alloy technique, a revolutionized tool indus- 
try, the incandescent lamp, radio, and television are some 
of the achievements made possible by the use of rare 
metals. The development of acid-, heat-, and corrosion- 
resistant materials has provided the chemical engineer 
with equipment essential to the progress of his industry. 
This development has not been the result of luck or 
chance. Behind it lie years of tireless and systematic 
research. Interesting in this connection is the versatil- 
ity that has been exhibited by those engaged in the work. 
A thorough study of physical properties and the refin- 
ing of the metals had to be conducted simultaneously, 
to develop uses and to provide markets that would in- 
sure economical as well as technical success. The devel- 
opment of tantalum is a typical example of such re- 
search. Hardly known twenty-five years ago, tantalum 
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has won for itself a distinct place in the manufacture of 
rectifiers, in radio technique, and in the chemical in- 
dustry, and continued research is constantly adding to its 
usefulness. Lithium, a metal of unique qualities, has 
attracted considerable attention as a hardening agent, 
imparting to other metals—even when only a minute 
amount is added—a degree of hardness that cannot be 
obtained by other means. Hardened aluminum alloys 
have been developed, and some lead alloys used as bear- 
ing metals, originally intended as substitutes for similar 
lead-tin alloys, have proved superior in many qualities 
and are gradually conquering the field. 

Vanadium, well known for its use in special steels, 
is likely to enter the field of catalysts, in the manufac- 
ture of sulphuric acid, in the oxidation of ammonia, 
and in organic oxidation processes. An important fu- 
ture is prophesied for beryllium, although the scarcity 
of supply and the present high cost of production hardly 
seem to warrant undue optimism. Intensive research, 
however, is being conducted in Germany and in the 
United States, and drastic cuts in price have been fore- 
cast for the near future, to place the metal within the 
reach of the aircraft manufacturer, who expects to take 
advantage of its great strength and lightness. 

Such examples of the successful application of re- 
search to the development of the rare metals should in- 
spire investigators in correlated fields. Some of the 
producers of the commoner non-ferrous metals, many 
of whom are facing the problem of overproduction and 
deflated prices, the result in many instances of a fail- 
ure or inability to co-ordinate production with consump- 
tion, have been forced to meet the situation with drastic 
curtailment in output. This, however, can serve only 
as a temporary means of relief. Intelligent studies of 
distribution, systematic research to stimulate consump- 
tion, and aggressive selling are necessary. Fortunately, 
many signs of the times are indicating that the prob- 
lem of consumption is receiving increasing attention, 
and that the producers are no longer inclined to wait 
for the customer to come and be served. Like Moham- 
med, they are awakening to the fact that personal effort 


is required to reach the mountain. 
x 


Effecting Operation Economies 


by the Use of Zeolites 


NE of the most intriguing of the many 

phenomena associated with the utilization 

of mineral products is the base-exchange 
property exhibited by the group of hydrous silicates 
known as zeolites, which, because of this characteristic. 
are extensively employed for softening water—a process 
that presents the paradox of an insoluble reagent effect- 
ing changes in solutions. The action is of particular 
interest, though not resembling any commonly found in 
ore-treatment practice. 

Impure water in passing through a bed of zeolitic sand 
has its calcium and magnesium content replaced bv 
sodium. This interchange continues until the sodium 
of the zeolite has been exhausted. When this condition 
is reached, regeneration of the softening medium may 
he effected by treating it with a solution of sodium 
chloride, the calcium and magnesium on the zeolite being 
replaced by sodium and going into solution in the brine. 
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Thus it is possible to use the zeolite over and over 
without deterioration of its useful properties. 

Either a natural or a synthetic zeolite 1s employed, 
but the natural product, owing to its superior resistance 
to carbon dioxide, organic matter, and iron, which are 
found in large quantities in some waters, has almost. 
replaced the zeolites made by synthesis. Deposits of 
glauconite or greensand in New Jersey provide the raw 
material, which, following processing, is dark green to 
black in color and fine grained. Open-cut methods of 
mining are employed, but extensive drainage and pump- 
ing are necessary. The deposits imprison large amounts 
of water. 

In the zeolites the mining industry has provided a 
material that has effected economies at innumerable 
plants utilizing large quantities of water, particularly 
where steam power is employed. The operations of 
cleaning and replacing boiler tubes are reduced to a 
minimum, and the quantity of water evaporated per unit 
of fuel is increased markedly in most instances. Hard 
waters are commonly found at mines. At various prop- 
erties, particularly those where operations are on a mod- 
erate scale, an opportunity exists for the industry 
profitably to make more extensive use of the zeolite water 


softener. 
$2 


Varied Technique 


of Mining Promotion 


ETHODS adopted to induce the public 
to invest in alleged precious-metal mines 
.4& with large reserves of high-grade ore 
are legion. A new note was recently struck, however, 
by a “mine operator” in Denver, who is using the mails 
to seek funds for some purpose not ostentatiously dis- 
closed. The property appears to be so valuable that one 
wonders why the easier course of recovering some of 
the “values” is not followed. The letter states that 
“already there are some 150,000 tons of ore broken, 
ready to be treated at the mill. ” The mine “is 
a mile long with over one and a quarter miles of under- 
ground workings. It is equipped with all essentials for 
mining operations, including power plant, ore compres- 
sor, machine drills, etc. Both high-grade and milling 
ores are produced. It is considered a very large gold- 
copper-silver mine, principally gold. It has a production 
record of about $500,000. It is not a prospect but a 
real mine.” 

The selected victim is challenged. “Have you the 
nerve to outlay $10” is the question asked. “It is a 
unique proposal and, for one reason, I am presenting it 
to determine whether or not you have courage enough to 
risk $10 in my keeping for a short time with absolutely 
no chance for your losing it, if you ask for it back in the 
time specified.” Nothing apparently could be fairer. 

Wall Street, however, is less considerate. A recent 
appeal from a “Mining and Smelting Company,” the 
promoters of which have the temerity to abstract and 
incorporate in their prospectus a letter that appeared in 
Engineering and Mining Journal to prove that such a 
thing as luck exists in mining, states that honesty is the 
best policy. The reader is advised that “there are plenty 
of people throughout the world able to buy shares in a 
mining company without it being necessary to take 
money from orphans or widows, helpless cripples or 
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invalids.” “The information and suggestions in these 
pages,” one is warned, “are not for you tinless you can 
afford to take a chance of $10 or more without it’s 
hurting you or depriving those dependent on you of 
necessities.” The stock is described as a “gilt-edged 
issue,” and the mill is said to be operating at an efficiency 
whereby “every ton of ore is yielding over 35 per cent 
lead concentrates which represents approximately $40 
per ton.” 

The statement is made that “. only an unin- 
formed person thinks that something must be wrong if 
he is given a chance to buy some shares in a reliable, 
legitimate mining enterprise. . . .” The ore is ex- 
pected to give a net return of $20 per ton, and figures 
are displayed indicating a profit of 15 per cent on the 
investment with the existing “mill”; and 138 per cent 
per annum when the larger mill that is planned is oper- 
ating. “These figures are conservative,” the reader is 
advised, “and take no account of the probable rich shoots 
of ore worth in the thousands of dollars per ton.” 

From Denver, also, comes the warning that “You 
have it within your power to determine your future. 
What will it be?” Statistics are given to show that 
$500 invested in the original Bell Telephone Company 
would now be worth $2,000,000, and “$500 invested 
now with us has just as good chances to grow to a 
fortune. . . .” The secret is to invest your money 
in a company sponsoring a new metallurgical process, 
based on the theory that “what chemistry has united, 
chemistry can separate.” This invention is said to make 
possible “‘a complete recovery of the gold, silver, copper, 
and other values too numerous to mention. The ore for 
treating at the mine is crushed to 40-mesh, then it is fed 
directly to the rotating electric furnace, and the finished 
material is obtained in the large tanks, or vats, and 





through the application of the chemical reagents, or 
active agents, made ready to be sold to the manufacturer 
or consumer. The gold and silver is sold direct to the 
United States mint.” 

From San Antonio, Texas, comes a fourth appeal, 
made by an individual who takes advantage of a well- 
known method adopted by institutions of doubtful per- 
manence. Cash disbursements are made to those invest- 
ing, equivalent to a small percentage of their investments. 
This is quoted as a record of worthwhile achievement, 
and a clinching proof of genuine value. The prospect 
is warned as follows: “Resolve that you will uot let 
another cash disbursement pass you by—or 
risk missing out on one of those rich bonanza strikes 
making possible a huge lump sum disbursement, or take 
chances on sudden over-subscription, which seems an 
early certainty, taking this unusual opportunity from 
your reach forever.” The mines are stated to be 
monstrously rich. The prospectus avers that “Success 
is already ours! Victory for us is here now! Disburse- 
ments already paid out stand as proof. And 
these 3,000,000 tons of ore, known to exist, stand as 
our guarantee of enduring, lasting prosperity? Just as 
these undeveloped veins and that record of colossal 
bonanza strikes stand out as our opportunity for huge, 
outright wealth—gigantic riches!” 

How long is the mining industry of the United States 
to suffer from irresponsible promotions of this charac- 
ter? The harmful effects are both direct and indirect. 
Confidence is shaken in precious-metal mining as an 
investment opportunity; a competent mining engineer 
has no say in matters that affect his standing; and a 
continuous flow of capital is being insidiously diverted 
into channels that offer no reasonable hope of financial 
return. 





Rand Production, Costs, and Profits in 1929 








Tons Gold, 

Company Milled Oz. 
ME MEIN. bo). 60. '5as'ss. dae cmickits eas heslos 1,028,300 399,246 
NR ale ORES. 6 5. oo als pire Weiss s+ Rise S 1,083,000 295,615 
DUES 6 orca ct toca cawhbaet cece 06,200 263,591 
EOIN oo oon 5 cl o'n una wld aw aa beh es Ae 2,643,000 856,005 
Durban Roodepoort Deep..................... 481,300 164,809 
Mast Rand Prop. Mines... .;.. 2.0... 06sec oes 1,721,500 461,603 
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SEE MM MOMENUNOR. 6. 655k ska e ne dcetecsecvse 203,200 54,527 
Ris puts nas Css hw dite ce vee ok coe ce 836,000 302,724 
MERON AIO AIOES. .. 3 occ ccecdevesceieses 531,500 280,665 
Rs os isso scans ee dn 804,000 243,422 
New Kleinfontein 617,300 135,358 
RISE SS eee ,767, 873,294 
391,430 
210,757 
595,249 
253,147 
143,556 
224,796 
98,965 
112,870 
4,009 
184,292 
266,116 
4 221,895 
134,984 
IEE DIDO. oon og ccicevserccdevcecee 513,200 113,714 
Waleuter Gan. to May)... 0... acc cccscccee 130,700 29,967 
COI aS rsa bocdicwcecek (wean eeee 83,959 
Totals—Witwatersrand and averages......... 30,502,800 9,980,713 
gine BUGGMIGTE, . 200 60sec cccccscccccccees 74,600 24,594 
ME ceca gi ss cine ee hobo d buns e otek 294,500 252,608 
NE eR I ooo ois no avo dns od. siwieae c's 172,600 57,988 
i MP UINOUE SS oS iss Sap eusSecclea se Wek edeces 163 
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Dwt. Total Costs per Working Profit per Dividends 
per Ton Revenue Ton Profit ‘on Paid 
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5.133 300,1 ~ 2 1796 awe? - 4.gseeovess 
5.367 233,102 20 8 23,410 Bt weet 
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10.561 195,849 i? 778,643 29 «4 675,000 
6.055 1,040,7 20 6 218,195 ee 186, 161 
4.385 574,631 23 11,750 ee 
9.884 3,725,580 i 2 2,200,353 24 «11 1,960,000 
8.528 1,683,036 20 10 725,842 15 10 189, 255 
5.789 897,0 ar 1985 a 19,592 
4.709 2,563,234 w. 2 269,066 > GR: Sac eerie 
5.504 ,073,621 (ee F 174,049 a; § 75,000 
4.160 610,880 16 «68 1048 oe) ee. Poe es 
5.023 952,621 19 8 71,950 OE . o) apes 
9.665 1,691,864 22 «4 771,370 18 8 543,750 
4.774 483,663 18 #1 7 2 4 25,000 
7.885 1,267,378 2 512,246 13. 8 418,912 
5.269 783,629 20 9 9,146 Y oe 50,006 
5.101 1,141,554 18 0 200,902 S ct .. :.sdahe eas 
5.813 940,03 18 3 3,430 6 4 179,300 
4.212 594,043 fe 34,124 Sica 11,741 
4.432 481,838 a 19,059 © © PIGS. ceo ccves 
dete 127,332 56 Ge 3,560 Be 84 Seralee ees 
6.489 £42,297,268 198. 7d. £12,477,732 3 £8,085,018 
6.5 104,400 25 10 7,996 a Bo. Ne ame 
17.155 1,070,752 45 8 398,545 ae 300,000 
6.719 246,729 25 10 23,918 2 , 
12.375 £1,421,881 36s. 7d. 430,459 15s. Id. 328,598 
6.592 £43,719,149 19s. 10d. £12,908,191 &. 4d. £8,413,616 
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New Conveying Practice 





Vibrator conveyor, under full load, discharging into surge bin, at right. 


Special dust-proof hoppers are seen above the conveyor. 
dust and steam is evident. 


N THE COURSE of continuous 
search for unaccountable losses, 
whici.- york. is, always in progress 

at all smeltérs, one ‘oss of this 
character was recently investigated at 
the Bunker Hill smelter of the Bunker 
Hill & Sullivan Mining & Concentrating 
Company, at Kellogg, Idaho, with some 
rather new and interesting develop- 
ments. The loss here referred to 
occurred in handling the pre-roast, from 
the time it was discharged from the 
sintering machines until it was delivered 
to the mixing bins. I believe all 
pyrometallurgists will agree with me 
that mechanical dust losses have in- 
creased since the advent of flotation 
concentrates, double roasting over 
Dwight & Lloyd machines, and the 
consequent regrinding of the first roast. 
Previous to the installation of the 
present equipment, the handling of this 
roast from the sintering machines 
resembled practice elsewhere, in that the 
pallets, as they were discharged from 
the Dwight & Lloyd machines, were 
dropped into a chute, through which 
the material passed into a car, of either 
the open-gondola or modified mine- 
car type. After the required tonnage 
had been placed in the car, the switch 
crew removed the car, replacing it with 
another empty car. The loaded car was 
then taken to the crushing plant, where 


Absence of 


REDESIGN of. handling equip- 
ment effects a notable reduction 
of dust loss in moving pre-roasted 
material from Dwight & Lloyd 
sintering machines 


the contents were prepared for the 
mixing bins; there the car was emptied 
by opening the bottom doors, and the 
roast dumped into a bin under the 
track. 

Investigation of this rather prosaic 
method of operation showed that it 
involved losses in the form of dust and 
spillage, but more particularly in the 
amount of material taken off in the 
steam. Each time the pallet was spilled 
into the chute, and when the pallet hit 
the bottom of the car, a cloud of dust and 
steam arose, resulting in a part of the 
valuable constituents of the material 
being dissipated into the air. This also 
occurred when the car was dumped. 
Moreover, besides being objectionable 
under certain weather. conditions, the 
method was also a serious menace to the 
health of the men. 

With the preliminary investigation 
completed, redesign of the plant and 
selection of equipment to handle this 
material in an entirely dustproof circuit 
was undertaken. The accompanying 
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at the 


Bunker Hill 


Smelter 


A. F. Beasley 


Smelter Superintendent 


flow sheet shows the arrangement finally 
adopted. 

Special discharge hoppers from the 
Dwight & Lloyd machines, meeting the 
following requirements, were designed: 
(1) They had to be substantially dust- 
tight; (2) they were to be so arranged 
that sinter under emergency conditions 
could, by opening a gate, be discharged 
into cars; (3) the chimneys over the 
end of the Dwight & Lloyd machines 
were to be rebuilt so that they connected 
tightly with the special discharge hop- 
pers; the tops were to be connected to 
a common gathering flue, on the end of 
which was to be a large dust-settling 
and steam-condensing chamber; on the 
top of this chamber was to be a short 
stack for natural draft. 

After a thorough investigation of all 
types of mechanical conveyors, the 
Traylor vibrator conveyor, tubular type, 
was selected for gathering and convey- 
ing the roast from the five Dwight & 
Lloyd machines used in the pre-roasting 
operation. The selection was made fol- 
lowing a six-months’ trial of one sec- 
tion of this type of conveyor operating 
on roaster No. 1. 

The five Dwight & Lloyd machines 
under consideration are spaced 16 ft. 
apart on centers, and 80 ft. of conveyor 
is therefore required for the gathering 
operation. This conveyor is made in 
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three sections: two 32 ft. long and one 
16 ft., so arranged that each section 
discharges into the succeeding section. 
One of the two 32-ft. sections serves 
roasters Nos. 1 and 2, the other serving 
roasters Nos. 3 and 4; the 16-ft. section 
serves roaster No. 5. The direction of 
conveying is from roaster No. 5 toward 
roaster No. 1. These conveyor units 
designated as Type CVS6 by the manu- 
facturer, are 26-in. diameter tubes, onto 
which vibrating mechanisms have been 
clamped. The vibrating mechanisms 
cause the tube to oscillate along its 
axis at the rate of 3,600 vibrations per 
minute, the strokes seldom exceeding +s 
in. in length. Vibration is imparted at 
an angle to the axis, so that, as the tube 
moves forward in the direction of con- 
veying, it also moves upward, and, as 
it moves backward, it also moves down- 
ward. This causes the material inside 
the tube to travel along its length at 
speeds varying from zero to 45 or 50 
ft. ver minute, depending on the ampli- 
tude through which the tube is vibrated. 
According to the manufacturer, the tube 
moves forward and backward at the 
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Vibrator conveyor installation beneath screw crusher 


same speed, and conveying is, there- 
fore, not the result of what is commonly 
known as “differential” or “quick 
return” motion. 

A heavy cast-iron main frame, rectan- 
gular in cross-section and about 54 in. 
long, holds the vibrator units. In the 
frame is a rectangular hole filled with 
vibrator bars which are rigidly clamped 
to the frame at each end by setscrews. 
At the center they are also clamped by 
a steel casting which is strapped to 
the tube. The resultant arrangement 
resembles a multi-leaf spring, so as- 
sembled that the bars may flex back- 
ward and forward across their normal 
positions of rest. This flexing causes 
the tube to move backward and _for- 
ward. A laminated armature, with a 
C-shaped stator, is attached to one end 
of the center steel casting. When the 
current is applied, the stator attracts 
the armature, the gap between the face 
of the armature and the magnet partly 
closing. This movement is transmitted 


by the steel casting to the bars, causing 
them to flex. When the supply of cur- 
rent is cut off or reversed, the bars, 
having been flexed toward the stator 
beyond their neutral point, spring back 
and pass the neutral point in the 
opposite direction. Power is then ap- 
plied again to the stator, and the 
armature is attracted, causing the bars 
to flex again. This operation takes 
place 3,600 times per minute, as 60- 
cycle current is employed. The total 
assembly might, therefore, be described 
as asynchronous motor of oscillation 
rather than of rotation. Four of these 
vibrator units are attached to each 32- 
ft. section of the 26-in. tube, and two to 
each 16-ft. section. 

The conveyor meets a number of 
rather interesting requirements: no oil- 
ing or greasing is necessary; it has no 
bearings or movable parts, which is a 
decided asset in the application of the 
device at a smelting plant; and it is 
entirely electrical in its operation. 
Operating power at 440 volts is obtained 
through a transformer from 2,300-volt 
3-phase service lines.. With the equip- 
ment, the manufacturer supplies a small 
motor-generator set which is so 
arranged that, by means of a rheostat, 
the speed of conveying through the tube 
may be varied at will. 

Each of the special dust-proof dis- 
charge hoppers from the Dwight & 
Lloyd machines has a 16x42-in. opening, 
the long dimension being parallel to the 
axis of the tubular conveyor. In the 
top of the conveyor, and directly under 
the hopper opening, is an opening of 
the same size, the space between the 
two openings being closed by heavy 
packing. A light channel-iron frame- 
work supports the conveyor, which is 
hung on special shock absorbers to 
protect it from the vibration of the 
building. 

At the end of the gathering conveyor, 
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which is made up of three sections of 
26-in. diameter tubing, is a small surge 
bin, mounted directly over a screw 
crusher. This surge bin distributes the 
feed to the crusher. It is equipped with 
a radial gate at the bottom, so that the 
feed to the crusher may be instantly 
shut off for short periods, during which 
the roasters are not shut down, the feed 
accumulating in the bin. 

The screw crusher, which was de- 
veloped at the Consolidated Mining & 
Smelting Company’s smelter, at Trail, 
B. C., has long been used at the Bunker 
Hill smelter with satisfactory results. 
It consists primarily of a rectangular 
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Dust and steam conditions involved in 
former handling methods 


cast-iron box, the bottom of which is 
made of grizzly bars. The tops of the 
grizzly bars are set on a radius from 
the center of the shaft on which the 
screw flight is carried and are parallel 
to the axis of the shaft. A grizzly grate 
is also used at the end of the screw 
flight. The shaft on which the flight 
is mounted is so arranged on the rear 
of the crusher that the large flywheel 
employed gives the flight sufficient 
inertia to handle peak loads and hard 
pieces of sinter. In the front or driving 
end of the shaft is a safety shear pin 
which is sheared off without damage to 
the flight or to the machine- whenever 
anything of a non-crushable nature 
enters the crusher. The grizzly bars at 
the bottom are set at about 2-in. open- 
ings, and the grizzly bars at the end are 
set closer than this. The machine has 
ample reserve capacity to cope with 
heavy surges of feed that occur at times, 
for example when the pallet from No. 5 
roaster arrives under No. 4 roaster just 
as the pallet from the latter is dropped, 
then these two pallets arrive under No. 
3 roaster as it discharges, and so on 
until five pallets comprise the surge. 
These conditions necessitate the use of 


Construction view of vibrator 
conveyor between rolls 
and revolving mixing 

table 


a flexible crushing device with ample 
capacity. 

Directly beneath the screw crusher, 
another Traylor vibrator conveyor is 
mounted; this is a tube 20 in. in diam- 
eter, made of 10-gage steel, and is 
operated by a smaller and lighter type 
of vibrator. The unit is designated by 
the manufacturer as Type CVS5. This 
conveyor moves the discharge from the 
screw crusher 10 ft. horizontally to the 
boot of a chain elevator, where it is 
elevated about 40 ft. and discharged 
through a chute onto a Type. RV2 
Traylor vibrating screen, with 3?-in. 
openings. Oversize from the screen 
passes to a set of Allis-Chalmers rolls. 
The undersize and roll product enter 
another Traylor vibrator conveyor, 
Type CVSS, with a 20-in. diameter tube, 
20 ft. 8 in. long. This is so mounted 
that the undersize product from the 
screen passes from a chute into the rear 
end of the conveyor and the discharge 
from the rolls enters the conveyor at 
about the middle of its length. The total 
feed is then conveyed onto a mixing 
table. 

All of the equipment described — 
namely, the screw crusher and the con- 
veyor under it, the chain elevator, 
screen, rolls, and the conveyor under the 
rolls—is inclosed and dust-tight. The 
dust liberated at this equipment is 
drawn off through a short stack, at the 
top of the elevator, into a dust-settling 
and steam-condensing chamber. This 
chamber, in turn, has a short stack 
affording natural draft. 

As the mixing table revolves, the 
feed is gradually worked out to its 
edge, the material meanwhile  con- 
tinuously passing under fine, mist-like 
sprays. As it leaves the table, the mate- 
rial, in a cool and damp condition, 
passes onto a 20-in. belt conveyor. In- 
closing the mixing table is a dust-tight 
hood which is connected to another 
dust - settling and steam - condensing 
chamber, equipped with a short stack 
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for natural draft. In the settling and 
steam-condensing chambers, the dust is 
settled as a mud which passes through 
chutes into the circuit again at the 
mixing table. By this procedure the 
fines, which heretofore were dissipated 
into the air, are now recovered and 
mixed with the coarser particles for 
subsequent treatment. From the mixing 
table the material is transported 300 ft. 
on the 20-in. conveyor belt to the build- 
ing in which the mixing bins are 
situated. 

The system, as arranged, simplifies 
operation procedure, besides facilitating 
inspection and protecting the health of 
the workers. All the apparatus is elec- 
trically interconnected, so that the 
failure of any piece of equipment in the 
system sounds an alarm. Workers on 
the lower levels keep in close com- 
munication with those on the sintering 
floor by means of electric signals, so 
that variations in the feed or shutdowns 
are instantly communicated from one 
group to the other. Even when in full 
operation, the plant is remarkably quiet ; 
it requires a minimum of service and 
attention; and is largely automatic in 
operation. 

Here at the Bunker Hill plant, we of 
the operating staff are quite proud of 
the fact that we were the first smelter 
to utilize the advantages offered by 
the vibrator type of conveyor. We feel 
these conveyors can be applied widely, 
and we recommend them highly for the 
handling of hot or dusty material. By 
this method of. handling the roast, 
results to date indicate savings in excess 
of those anticipated. 

An analysis of an average sample of 
dust recovered from the settling boxes 
follows: 

Silver, 21.0 oz. per ton; lead, 52.6 per 
cent; iron, 8.8 per cent; insoluble, 7.1 
per cent; calcium oxide, 2.4 per cent; 
sulphur, 12.7 per cent; zinc, 6.4 per cent. 
About 99.4 per cent of the collected dust 
passes a 250-mesh screen. 
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Local Factors Affecting Technology in the 


Northern Rhodesia Copper Belt 


C. Maxwell Norman 


OQ MUCH has been published in 
the last year on the history, geol- 
ogy, economics, possibilities, and 
general conditions of the vast 
new copper field of South Central 
Africa that the average mining engineer 
is now passably well informed on these 
subjects. Matters of technology have 
not been discussed at such length, how- 
ever, nor has the probable effect of local 
conditions on the development of min- 
ing and metallurgical practice been 
given a great deal of attention in the 
press. The matter of timber supply, 
for instance, as well as the shape of the 
orebodies and the character of the 
ground, will be a factor in the mining 
methods employed ; also, comment on the 
labor, fuel, communication, and power 
problems, from one who has first-hand 
knowledge, may not be amiss. 

In Northern Rhodesia the timber 
question is of vital importance. The 
country is entirely wooded except for 
comparatively narrow strips of savan- 
nah-like grassland, known as dambos, 
and usually running along the sides of 
the many rivers and streams. But the 
indigenous timber is almost without 
exception unsuitable for underground 
timbering. Trees rarely attain a greater 
diameter at the ground than 24 in., and 
the average grown tree is considerably 
smaller. Probably 80 per cent of the 
total timber is too small for under- 
ground purposes, and of the remainder 
a large proportion is of the extremely 
hard and heavy “ironwood” variety. So 
hard does some of this become upon 
being allowed to season that a buzzsaw 
will break its teeth on it. The result 
is that it must be framed and sawn 
green. This again is quite unsatisfac- 
tory, on account of warping, checking, 
and shrinking afterward. Another 
point is its excessive weight. Indeed 
there are many classes of wood of which 
a 4x3xl-in. block, when polished, will 
make an excellent paper weight. 

This, then, is going to rule out im- 
mediately, quite apart from other con- 
siderations, any mining method which 
requires much timbering, such as top- 
slicing or square-setting, on account of 
the tremendous addition to the cost per 
ton of ore mined. Certain of the mines, 
the Roan Antelope for one, have al- 
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ready set out plantations of a species 
of eucalyptus with an eye to the future. 
(N’Changa is a notable exception, for 
although a forestry survey was made 
with this end in view, and a favorable 
report returned, no plantation resulted.) 
But in spite of heavy planting of seven- 
year-growth trees, the question of tim- 
ber will be a decidedly serious one in 
the future. 

In point of fact shrinkage and block- 
caving will be the two main mining 
methods employed. Unlike the huge 
irregular limestone-walled porphyry 
orebodies of the United States that are 
at present being caved in the South- 
west, the Northern Rhodesian ore hori- 
zons are synclinal beds, the dips of 
which not only vary from 20 to 90 deg. 
on opposite limbs, but also vary con- 
siderably on the same limb at different 
points along the strike. The actual ore- 
bearing strata also vary at different 
mines and on separate limbs of the same 
syncline at the same mine, even though 
the general series and geological time of 
deposition were the same. These cop- 
per-bearing sediments vary between 
argillaceous sandstones, shales, banded 
shales, and feldspathic quartzites and 
sandstones, and the thickness of any one 
bed may be from a mere trace up to 
140 ft. The factors enumerated make 
apparent the fact that the application of 


almost any known method is in the 
nature of an experiment, and the work 
of the more developed mines will be of 
inestimable advantage to those coming 
into production a few years later. 

The’ ore crushes satisfactorily, and, 
as has been observed in old surface 
dumps, does not pack easily, giving 
good free-running: muck even months 
after having been broken. On the flat- 
ter limbs of the synclines where the 
copper-bearing solutions, in certain 
cases, have penetrated the feldspathic 
quartzites and sandstones rather than 
the shales, the back caves easily, which 
is an advantage rather than a disad- 
vantage. In some parts shrinkage is 
the obviously ideal method; in others 
it would be difficult to mine the ore by 
any other method than block caving. 
These two methods, therefore, will un- 
doubtedly be the outstanding mining 
methods employed. The ordinary block- 
caving system as used in the mines of 
the Southwest of the United States will 
probably have to be largely modified 
to fit local conditions, the main point 
of variance probably being in the method 
of undercutting. The lift also will be 
considerably smaller, and special econ- 
omies will have to be made in ore col- 
lection and haulage. 

At all the mines hard arkoses and 
granites are sufficiently near the ore 
horizons to provide excellent hard rock 
haulage levels and shafts, though in the 
actual mineralized sediments develop- 
ment will not be able to go far ahead 
of extraction, on account of the weak- 
ness of the ground. Practice, as it de- 
velops, will probably suggest improve- 
ments or variations applicable to the 
lower-grade deposits of other countries. 

In these notes, consideration is being 
taken only of the already established 
mines. Conjecture concerning probable 
mining methods to be used on the much 
higher-grade ore deposits to the north- 
west and southeast of N’Changa would 
be futile at this juncture. The grade of 
the ore (in several instances reaching 
25 and 30 per cent) will, in this part of 
the copper belt, prohibit the applica- 
tion of shrinkage or caving methods. 
With the difficulties of the timber ques- 
tion in mind, the situation is likely to 
present an involved problem. 
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The question of labor in Northern 
Rhodesia is one that, for all the talking, 
has not really been given due con- 
sideration. In all Northern Rhodesia 
there is an insufficient indigenous pop- 
ulation to cope with the probable de- 
mands of the country ten years hence. 
In spite of the prominence of the mines, 
and the fact that they are the sine qua 
non, there are what might be termed 
the parasitical industries, which, of 
necessity, must follow, in increasing 
numbers. Besides those, one must con- 
sider the requirements of the govern- 
ment, the railroads, and the immense 
farming possibilities. Especially will 
this parasitical population grow with 
the inevitable growth of the cities to be. 
All this development will call for tre- 
mendous quantities of labor, quite apart 
from the requirements of the mines. 

On the other hand, with every year 
that goes by the native becomes more 
and more educated, and where it might 
take four “boys” to accomplish a certain 
piece of work in a given time at present, 
in ten years’ time an equal amount of 
work might be accomplished by only 
two, thereby releasing two for other 
work. However, even including this 
possibility, there will undoubtedly be a 
lack of native labor. What, then, is 
going to be the solution? Two courses 
are open: 

1. Immigration of the native. 

2. Immigration of the white man. 

As regards the first it must be re- 
membered that the Belgian Congo is 
already recruiting large native forces 
from outside its own territory to cope 
with its own ever-increasing demands. 
Southern Rhodesia and Northern Rho- 
desia are already doing the same, and 
in spite of the dense population of ad- 
joining Nyassaland, to cause a _ suffi- 
cient native immigration to satisfy 
future demands seems certain to be im- 
possible. 

Coming to the second possibility, the 
influx of the white man is going to 
create a serious problem and one that 
should have careful thought even now. 
For, if native labor is insufficient, cer- 
tain white men, if they are to be the 
solution, will have to do the same work 
as the natives, and although the native 
will do this work for a song, the white 
man will demand a “living wage.” 
Evidence is even now at hand that the 
substitution of native drivers for white 
men on motor trucks and tractors will 
arouse a feeling against the natives 
among the white men who have hitherto 
been earning their living by such pur- 
suits. 

Here, then, is a problem in economics 
that will require not only careful han- 
dling, but one which demands great 
forethought and immediate considera- 
tion, and the operative companies in the 
Northern Rhodesia copper belt should 
lose no time in making a survey of the 
question in minute detail. 

In one particular these new mines will 
have a great advantage over other min- 
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ing districts in the world. Science and 
invention as applied to mining have 
made their most phenomenally rapid 
strides in the last twenty years, and 
whereas the older mining fields have, 
in a large measure, been the experi- 
mental laboratories of these new dis- 
coveries, the sudden and amazingly rapid 
development of the Northern Rhodesia 
mines makes it possible for the latter 
to take immediate advantage without 
the burdensome cost of experiment, 
scrapping of unsuccessful ideas and 
plant, more experiment, and so on. 
Indeed, it is already evidenced that 
these mines will take the fullest ad- 
vantage possible of everything that mod- 
ern science offers. Especially is this 
true in the substitution of machinery 
for hand labor, where the latter, for 
all its cheapness, is so extraordinarily 
costly. 

As an instance of this policy, I may 
mention the adoption of radio com- 
munication. At N’Changa, N’Kana, 
Bwana M’Kubwa, N’Dola, and Broken 
Hill (the last named is the headquarters 
of the Rhodesian Anglo-American Cor- 
poration) full-time radio operators are 
employed. The equipment was origi- 
nally home-made by amateurs, as an 
experiment, under the auspices of the 
Rhodesian Anglo-American Corpora- 
tion, but such amazing success was at- 
tained that it soon passed out of the 
amateurs’ hands into those of the pres- 
ent paid operators. All telegrams, 
cables, and much of the important cor- 
respondence has been handled by this 
means, and frequent consultation be- 
tween managers and consulting engi- 
neers has been made possible. High 
frequency has been used (7,000 and 
14,000 kilocycles) and both radio-tele- 
graphic and radio-telephonic communi- 
cation is a daily occurrence. The object, 
of course, was to circumvent the almost 
prohibitive initial and upkeep cost of 
land telephone and telegraph lines 
through the immense forest-covered 
areas, and it has undoubtedly proved an 
enormous success. 

The position of the American in this 
British colony is interesting. As in the 
early days of the Rand, most of the 
mine managers are Americans. But 
whereas on the gold mines of the Rand 
the American managers (I am not in- 
dividualizing but speaking in broad gen- 
eralities) made themselves decidedly 
unpopular and caused much ill-feeling, 
the Americans at present in the copper 
belt are, on the whole, making serious 
efforts to make their presence agreeable. 
There is neither ill-feeling nor antag- 
onism at most of the properties, and the 
reasons for this are not far to seek. 
First, these Americans, being in Rome, 
are emulating the Romans. This is a 
popular gesture for a minority in any 
country. And, second, the average 
Britisher inherently desires fair play, 
and he realizes that it is only the min- 
ing engineer with experience in the 
United States, and particularly in the 
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Southwest, that has the requisite knowl- 
edge of similar copper-mining condi- 
tions. Indeed, where the Americans at 
present in Northern Rhodesia are sin- 
cerely endeavoring (against their gen- 
eral reputation and much precedence) 
to fall in with local conditions and cus- 
toms, nothing but amity is apparent in 
Anglo-American relations. Only when 
an American continually and verbally 
suggests that the United States is a 
much finer country—and such instances 
are extremely rare, though decidedly 
existent—is there any feeling of dis- 
cord. Northern Rhodesia is essentially 
democratic—more so, perhaps, than any 
other British colony, though none the 
less patriotic, and the present local 
friendship between British and Ameri- 
cans augurs well for the future of a 
country whose development will involve 
capital investment by both countries. 

Fuel and power constitute a problem 
that is being seriously considered at 
most of the mines. So far, power has 
been basically steam, generated by wood 
fuel chiefly in water-tube boilers; and 
electricity and compressed air have been 
dependent on this. Operators, how- 
ever, naturally realized long ago that 
this was costly and only a temporary 
measure to be used during preliminary 
work. The two alternatives are coal- 
generated steam and _ hydro-electric 
power. As regards the first, the Wankie 
colliery can provide an excellent coal 
at cheap cost as soon as the railways 
at present under construction to the 
various mines are completed... Then 
there are the possibilities of the un- 
touched Luano coal field, to the south- 
east, which, however, has yet to be 
proved and is at present as useless 
as a mirage. 

Hydro-electric installations are the 
real solution, and here ample opportuni- 
ties exist. The Victoria Falls are only 
between 370 and 400 miles from all 
the existing mines in the copper belt. 
But there is the difficulty that many 
years ago certain colliery interests 
further south floated a subsidiary com- 
pany, the Victoria Falls Light & Power 
Company, Limited, and managed to ob- 
tain a concession of all water and power 
rights over a circular area 10 miles in 
diameter with the falls as the center. 
Nothing, of course, has so far been 
done to exploit this vast source of cheap 
power, the whole object presumably 
being to prevent its utilization in favor 
of developing the coal field. With such 
a market, however, as the copper belt 
now provides, it should not be long be- . 
fore serious plans for a hydro-electric 
installation on the Zambesi River at this 
point are considered. 

Apart from the Victoria Falls, many 
other sources of cheap hydro-electric 
power are as yet unsurveyed. There are 
the Balengwe Gorge, the Gonye Falls, 
the Kariba Gorge, the Kabompo Gorge, 
and so on, all considerably nearer the 
center of the copper belt than are the 
Victoria Falls. Some of these have 
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been photographically surveyed from 
the air (as has most of the Zambesi 
River where it lies in Northern Rho- 
desia, and part of the Kabompo and 
Lungwebungu rivers). Besides these, 
there are small waterfalls in the im- 
mediate vicinity of the mines them- 
selves that could easily be made to sup- 
piy moderate amounts of cheap power. 
As an example of these may be men- 
tioned the Lumangwa Falls, on the 
Kafue River only 3 miles from 
N’Changa mine, which would give more 
than 600 hp. even in the dry season. 

Taking all these facts into considera- 
tion, that the near future will see the 
establishment of huge hydro-electric 
plants appears certain, and, indeed, 
plans for such development are already 
all but under way. 

In conclusion, one other thing should 
be mentioned: The average visitor to 
the copper belt has been far too likely 
to make a hurried tour of the important 
centers—N’Do!a, Bwana, Roan Ante- 


lope, N’Kana, Mufulira, Chambishi, and 
N’Changa, spending a few hours at 
each place, and going away feeling that 
his knowledge of the area is almost 
complete. Nowhere else in the mining 
world is this practice noticeable, for 
the engineer or geologist realizes that 
many of the real influencing factors can- 
not be absorbed without intricate in- 
quiry and painstaking study. The re- 
sult has been that the vast expanse 
of thousands of square miles of terri- 
tory in the neighborhood of the copper 
belt is scarcely noted by the average 
visitor. And yet, as may well be seen, 
from the report of the seventh annual 
general meeting of the Rhodesian Congo 
Border Concession (held in December), 
there are almost undreamed-of possi- 
bilities not covered by the above-men- 
tioned mining centers. Furthermore, in 
the N’Kana Concession itself there are 
such possible potential mines as the oc- 
currences of copper at Mokambo, on 
the Bwana Syncline; the Kalalushi 





Syncline (lying to the soutn ot N’Kana 
Mine), and eighteen other favorable 
mineralized locations on which drilling 
programs are at present being carried 
out. 

In spite of this—or, rather, because 
of it—the errors are, through igno- 
rance, on the conservative side, and in- 
tending visitors who wish to obtain an 
accurate knowledge of existing condi- 
tions and possibilities should not neglect 
the concession companies in their sur- 
veys. The excellent idea, originally ad- 
vocated and adopted in this country, of 
passing on all possible knowledge con- 
cerning a mine, its workings, and its 
methods, to serious visitors, is prac- 
ticed throughout the length and breadth 
of Northern Rhodesia, and methods and 
ideas concerning systematized prospect- 
ing could possibly be gleaned from a 
careful study of some of the Rhodesian 
concession companies and applied with 
surprising results to certain districts in 
the United States. 





Morenci Branch Wins Phelps Dodge Safety Contest 


HE safety of workmen is con- 

sidered a major operating problem 
at the Morenci Branch of the Phelps 
Dodge Corporation. The management 
insists that safety be the first con- 
sideration. All plans for new work 
must be approved for safety before 
being. put into effect. For the past 
year, studies have been made to es- 
tablish standard practices on routine 
work, particularly in the mining divi- 
sion. This division, after a careful 
survey, compiled a book of “Standard 
Practices and Instructions,” which was 
issued to the bosses, who are responsible 
for the safety of their men, as a text- 
book and guide. 

For the new man the safety education 
begins with the employment agent, 
who outlines the policy of the company, 
gives him the rule book, and informs 
him that he must pass an examination 
on these rules within thirty days. In 
the mining department, however, new 
men, are examined before going to 
work. They are also required to take 
a course of instructions in first-aid 
work during the first week of their 
employment. The employees are ep 
couraged to review their first-aid work 
by contests held annually. Prizes are 
given, and the winning team gains 
the opportunity to compete in the in- 
ternational contest. This work has re- 
cently been stimulated by a 100 per 
cent campaign under the supervision 
of the U. S. Bureau of Mines. 

Workmen’s safety committee meet- 
ings, attended by bosses and men, are 
held periodically for the discussion of 
safe practices. Moving pictures on the 
subjects of safety and health are stim- 
ulating interest in these meetings. 

Workmen’s inspection committees 
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make periodical inspections and recom- 
mendations for the elimination of 
hazards in practices and equipment. 
These recommendations, when approved 
by the superintendent, take precedence 
over other work. Fire hazards are 
given particular attention, a full time 
inspector being employed. The mining 
staff at regular intervals meets and 
discusses the handling’ of underground 
fires, to prevent loss of life and de- 
struction of property. Local and Na- 
tional Safety Council posters are dis- 
played throughout the plants, and prizes 
are awarded for the best safety sug- 
gestions submitted for the month. Local 
pictures ate displayed showing the 
safety sequence of jobs with one step 
missing, and small prizes will be given 
for the proper solution. 

Men are required to wear protective 
clothing in all departments wherever 
necessary for protection. All men 
working in the mine are required to 
wear safety hats and safety shoes, and 
no one, including officials and visitors, 
is allowed to go below the collar of the 
shaft without wearing a safety hat. 
Men on grizzly work are provided with 
Morenci spats for protection of the 
instep and Morenci safety belts to 
prevent falling through the grizzlies. 
The safety belt is also worn by men 
working on shaft and chute repairs, 
scaffolds, and any other place where 
there is danger of falling. Goggles 
are required to be worn in all depart- 
ments on work where eye protection 
is necessary. At the smelter and 
foundry, fireproof clothing is provided 
for protection against burns. Last, but 
not least, good housekeeping is em- 
phasized in the safety program of the 
Morenci Branch. 


With so well organized a program, 
and with the keen co-operation . of 
executives and workmen, it is not 
surprising that the Morenci Branch has 
just completed the best year in ac- 
cident _ prevention of its existence, 
winning five of the seven trophies given 
by the Corporation for the best safety 
record. It retains the James Douglas 
Memorial Safety Trophy won in 1928, 
having only six lost-time accidents for 
the year 1929. This trophy is awarded 
to the company having the lowest fre- 
quency rate, the Morenci Branch hav- 
ing a rate of 0.013 accidents per 1,000 
shifts worked. The banner for the 
lowest severity rate was also won by 
Morenci, the rate being 0.272. 

Of the departmental trophies, Mo- 
renci won three, one of these bronze 
trophies being obtained by the mining 
department, with a record of only three 
lost-time accidents for the year, a rate 
of 0.016 per 1,000 shifts worked. The 
concentrating department won the 
trophy for this division with a clear 
record for the year. Its best record to 
date is one year and 92 days, with 
86,317 man-shifts. The smelter won the 
trophy of that division, with only one 
lost-time accident for the year, or 0.017 
accidents per 1,000 shifts worked. This 
accident terminated a record of two 
years and 136 days, or 146,473 man- 
shifts worked without a lost-time ac- 
cident. The mechanical and surface 
departments had one lost-time accident 
each for the year, which, in the me- 
chanical department, ended a record ot 
one year and 320 days, or 123,170 man- 
shifts, without a lost-time accident. The 
surface department had operated two 
years and 32 days, or 71,137 shifts, 
without a lost-time accident. 
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Elevation of drossing plant 


John B. Huttl 


NSTALLATION of modern hoist- 

ing and conveying machinery at the 

new drossing plant of the Interna- 
tional Smelting Company at Tooele, 
Utah, has resulted in lower operating 
and safer working conditions. 
The new building, a steel-frame struc- 
ture, in which the lead bullion is 
drossed, cast, and loaded, is adjacent 
to the blast furnaces. Four.60-ton and 
two 120-ton cast-iron, coal-fired dross- 
ing kettles are controlled from an ele- 
vated platform. The transportation of 
the molten lead from the blast furnace 
to the drossing kettle, through a well- 
planned overhead monorail system, an 
operation formerly performed by hand 
labor, is the outstanding feature of the 
new plant. 

As shown in the accompanying illus- 
trations, the monorail, supported by 


costs 
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INTERNATIONAL 
SMELTING, at Tooele, 
Utah, Achieves Safety and 
Economy by Use of Modern 
Hoisting and Conveying 
Machinery 


angle-iron trestles and girders, and three 
15-ft. switches intimately link together 
the five blast furnaces and the drossing 
department. An electric-operated Tel- 
pher traveling crane of five tons’ hoist- 
ing capacity, with its bail ladle, assures 
the safe and efficient transportation of 
molten lead from the furnaces to the 
drossing kettles, and of dross to the fur- 
naces, at minimum cost and loss of time. 

Transfer of molten lead from the 60- 
ton to the 120-ton kettles is effected 
through electrically driven vertical cen- 
trifugal lead pumps—which operation 
assures greater safety to the men con- 


General plan of drossing plant of the International Smelting Company, at Tooele, Utah 
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cerned and avoids costly spills. The 
equipment of the casting department, 
situated on the lower floor of the build- 
ing, consists of a lead well, with its 
connected movable filling pipe, and 


several cast-iron molds arranged in a 





Five-ton monorail crane 


semicircle around the well. The work 
of casting and marking the bullion is 
performed manually. 

Considerable labor economy has also 
been effected by the installation of a 
15-ton overhead traveling crane. Bul- 
lion ingots each weighing four tons, a 
weight which renders them safe from 
theft, are now being cast and loaded 
with this crane on flat railroad cars. 
Formerly, small bars were loaded by 
hand labor into closed and sealed box 
cars. 

Acknowledgment is made to J. O. 
Elton, general manager, International 
Smelting Company, for permission to 
publish the foregoing account, and to 
B. L. Sackett, general superintendent, 
who furnished the information and illus- 
trations. 
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Domestic Potash 


Present Commercial Possibilities 


of the Texas and New Mexico Deposits 


ERTAIN factors in the gen- 
eral potash situation have led 
to active investigations by the 
government in this field, in- 

cluding both economic surveys and 
studies and technical and scientific re- 
search. These preliminary investiga- 
tions culminated in the appropriation of 
government funds for drilling the salt 
beds of Texas and New Mexico, and 
may be listed as follows: 


1. Potash is essential to industry and 
indispensable in agriculture. 


2. The United States depends upon 
foreign sources for the greater part of 
its potash supplies. For the six years 
from 1923 to 1928, inclusive, 88.2 per 
cent of American consumption was 
derived from foreign sources. 


3. Foreign supplies of potash are un- 
der monopolistic control regulated by 
foreign governments. Before the World 
War this monopoly was vested in the 
German Potash Syndicate, which in 
1910 came under the direct control of 
the Imperial German government. This 
monopoly was threatened by cession of 
the Alsatian mines to France, but was 
restored by the Franco-German agree- 
ments of 1924, 1925, and 1926, to which 
the French government, as the owner 
of the French mines, was a party. 


4. Monopolistic control of the potash 
industry by the German syndicate and 
the later Franco-German combination 
has enabled these producers to maintain 
prices at a higher level than might have 
been enjoyed by the consumer under 
competitive conditions. 


5. The war-time growth of the Amer- 





Abstract from Bulletin 316, U. S. Bureau 
of Mines. The Bureau wishes to acknowl- 
edge the generous co-operation of the repre- 
sentatives of various equipment-manufac- 
turing concerns who have _ studied the 
problems of mining and treating polyhalite 
and have made valuable suggestions and 
estimates of equipment and operating costs. 
Those whose suggestions and estimates have 
been especially valuable include The Dorr 
Company, Chicago, Ill.; the Oliver Filter 
Company, New York; the Swenson Evapo- 
rator Company, New York; and the Allis- 
Chalmers Company, New York and Mil- 
waukee. 

The author is indebted to J. F. Barkley, 
fuel engineer of the Bureau, for assistance 
in preparing the estimate of power and 
steam costs and to various other members 
of the Bureau staff for valuable advice and 
criticism. 
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ican potash industry and its collapse in 
competition with cheaper foreign potash 
after the war emphasized the necessity 
of developing a cheap natural source of 
domestic potash. 


6. Discovery of potash minerals dur- 
ing the drilling of oil wells in the salt 
deposits of the Texas-New Mexico area 
and careful study of the results of such 
drilling for some years by the U. S. 
Geological Survey gradually led to the 
belief that in this area potash deposits 
existed that were comparable to the for- 
eign deposits in character and richness. 
The evidence obtainable from oil-well 
sludges, though favorable, was incon- 
clusive, and core drilling was recom- 
mended. 


7. In spite of the favorable indications 
in the Texas-New Mexico salt beds, 
private capital was reluctant to enter 
this field, feeling that evidence of the 
occurrence of large deposits was incon- 
clusive and that the promise of success 
was too uncertain to warrant the large 
expenditures required. 


The government was then the only 
agency left to obtain the conclusive evi- 
dence necessary to determine the value 
and importance of these potash deposits 
and the possibility of. their economic 
exploitation. It was felt that private 
capital could be induced to enter this 
field if this investigation proved success- 
ful, and that the possibility of success 
was favorable enough and the impor- 
tance of developing a domestic source 
of cheap potash so great that the govern- 
ment was fully warranted in entering 
the field of potash development and ex- 
ploration. In consequence, the neces- 
sary funds were appropriated in 1926, 
and active drilling was begun in 1927. 

The history of the German Potash 
Syndicate leads to the belief that Ameri- 
can consumers have not obtained their 
potash as cheaply as they might if the 
syndicate had not controlled prices. The 
syndicate, in fact, has consistently en- 


deavored to maintain prices at levels 
that assured profits even to its least 
efficient members. These artificial price 
levels have been a constant inducement 
for the development of independent 
mines that could operate and show hand- 
some profits at lower prices. Since its 
inception the syndicate’s principal diffi- 
culties have come from price wars with 
these independent properties, which, un- 
restricted as to output, threatened to 
capture the syndicate’s markets by low- 
ering prices. 

Thus a certain cycle of events is 
found recurring repeatedly in the his- 
tory of the German syndicate and is, 
briefly, the growth of strong independ- 
ent competition and resultant lowering 
of prices, followed by the absorption of 
the independent properties into the syn- 
dicate and the raising of prices to their 
former levels. 

Growth and Collapse of Domestic 
Production—From 1910 to 1914 con- 
sumption of potash in the United States 
averaged approximately 270,000 tons, 
practically all of which came from Ger- 
many. The passage of the German pot- 
ash law of 1910 and the ensuing con- 
troversy over prices led to appropriation 
by Congress in 1911 of funds for a study 
of American potash resources. Investi- 
gations were undertaken by the U. S. 
Geological Survey and the Bureau of 
Soils, and by 1914 virtually every poten- 
tial source of potash in the United 
States had been studied. 

During 1914 curtailment of potash 
supplies from Germany as a result of 
the war began to be felt, and complete 
cessation of imports following the Ger- 
man export embargo of January, 1915, 
created an acute shortage in the United 
States. Prices jumped to almost ten 
times their normal levels, and it became 
apparent that Americans must either 
make their own potash or do without. 
Under the stimulus of an active demand 
for potash at high prices almost every 
source of potash indicated by the in- 
vestigations of the Geological Survey 
and the Bureau of Soils was utilized 
and the American production increased 
rapidly. From practically nothing in 
1914 it rose to 54,803 tons of potash in 
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1918, about one-fifth of our normal re- 
quirements. 

When the war ended, in 1918, the 
prospect of large imports of foreign pot- 
ash at normal prices checked the buying 
of high-priced domestic potash, and 
many plants were closed in 1919. As 
imports of foreign potash failed to arrive 
in expected amounts, and as prices re- 
mained firm during 1919 and 1920, at 
about three times their normal level, 
some American producers continued to 
operate during those years. The end of 
1920 marked the beginning of the world- 
wide business and agricultural depres- 
sion that culminated in 1921. The fer- 
tilizer business was particularly disor- 
ganized, and this, with the arrival of 
large amounts of European potash at 
less than pre-war prices and the can- 
cellation of contracts with American 
producers, combined to put an end to 
the greater part of the American war- 
time industry. A vestige of this war- 
time industry managed to survive the 
post-war depression and to persist in 
the face of the competition from Euro- 
pean imports. The recovery of potash 
as a byproduct from the wastes of other 
industries has continued, but aside from 
this only one plant obtaining potash 
from natural sources and having potash 
as its principal product has managed to 
survive. This is the plant of the Ameri- 
can Potash & Chemical Corporation, 
producing potash and borax from the 
brine of Searles Lake, in California. 
This company and the United States 
Industrial Chemical Company, of Balti- 
more, obtaining potash from molasses 
distillery wastes, account for practically 
all the present American production of 
potash. 

Table I gives the statistics of produc- 
tion from 1915 to date. 

The decline in the American produc- 
tion of potash after the high point in 
1918 is due to the single fact that, with 
the exception of the few concerns that 
have succeeded in surviving, the cost of 
producing potash from the various 
sources that were utilized was higher 
than the prices at which foreign potash 
was offered. 

The possibility of producing cheap 
American potash from the greater part 
of the resources utilized during the war 
period is very remote. They have been 
given a fair trial on an operating scale. 
If potash is to be produced from do- 
mestic sources in sufficient quantity to 
supply American requirements, a 
‘cheaper source of potash must be found 
-or more efficient extraction methods de- 
weloped. 


Texas-New Mexico Potash Possibil- 
ities—Developments in the Texas-New 
-Mexico salt beds gave some promise 
‘that these deposits might supply the 
‘cheap natural source desired and indi- 
cated that this area justified careful 
investigation with that end in view. 
That large areas in Texas and New 
Mexico were underlain by thick deposits 
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Table I—Potash Produced and Sold in 
the United States, 1915-1928(4) 


Number of Producers—. —— Production —. 
Exclusive of 


Producers Available 
of Content 
Woodash Crude of 

Year Total Potash Potash Potash 

Sht. Tons Sht. Tons 
1915 5 5 4,374 1,090 
1916 70 25 35,739 9,720 
1917 95 46 126,961 32,573 
1918 128 77 207,686 4,803 
1919 102 67 116,634 32,474 
1920 66 49 166,834 48,077 
1921 20 19 25,485 10,171 
1922 1 12 25,176 11,714 
1923 12 12 39,029 20,215 
1924 12 12 43,734 2,903 
1925 9 9 51,565 25,448 
1926 7 7 46,324 23,366 
1927 9 6 76,819 43,510 
1928 9 5 104,129 60,380 


(“) Mineral Resources of the United States, from 
chapter on ‘‘Potash’’ in Part II, for the years shown. 
From 1915-1923 this information was published by 
the U. S. Geological Survey and since that date it 
has been published by the Bureau of Mines. 


of common salt was well known, but 
not until 1912 was the presence of pot- 
ash salts in association with the salt 
beds discovered. In that year potash 
was found in the brine from a well 
drilled near Amarillo, Tex. Since then 
this Texas-New Mexico area has been 
the scene of an extensive oil develop- 
ment, in the course of which hundreds 
of wells were drilled. The Geological 
Survey, in addition to making a detailed 
study of the geology and extent of the 
salt beds, has carefully watched the re- 
sults of the oil-well drilling. In conse- 
quence, potash was detected in the cut- 
tings from many oil wells. The potash 
mineral polyhalite was identified and its 
occurrence over a large area in Texas 
and New Mexico definitely proved. 

The only disappointing feature of the 
Texas developments was the inconclu- 
sive nature of the evidence. Such evi- 
dence as was obtainable was very favor- 
able. Some of the potash samples were 
very rich. The geological features of 
the Texas deposits were similar to those 
of the French and German potash- 
bearing salt deposits. Polyhalite is one 
of the minor potash minerals found in 
Germany; and, although it is not utilized 


there as a source of potash because of its . 


disseminated occurrences, its discovery 
in Texas was distinctly encouraging. 

These favorable inferences were 
drawn from cuttings and sludges from 
wells drilled for oil. The presence of 
potash salts could be determined in these 
cuttings, but the character, thickness, 
and grade of the original deposits 
could not. 

The Geological Survey published the 
results of its investigations, emphasizing 
its belief in the possibilities of these de- 
posits, and urged oil companies and 
drillers to prospect the salt beds by core 
drilling, but although four attempts were 
made to core drill these deposits before 
1924 the wells got into difficulties and 
failed to reach the salt beds. This ex- 
perience tended to discourage further 
core drilling by creating the false im- 
pression that core drilling in this area 
was difficult and expensive, if not im- 
possible. 
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History of Legislation—The first bill 
authorizing the government to undertake 
potash exploration by drilling was in- 
troduced in 1924. It provided $500,000 
annually for five years to be expended 
by the Geological Survey and $50,000 
annually to be expended by the Bureau 
of Soils to “determine the location and 
extent of potash deposits or occurrences 
in the United States and improved meth- 
ods of recovering potash therefrom.” 
Its main purpose, as disclosed by the 
hearing, was to provide for core drilling 
in the Texas-New Mexico field. Hear- 
ings were held, but the bill was never 
reported out of committee and failed of 
enactment. 

A similar bill was introduced in the 
Sixty-ninth Congress, Dec. 18, 1925, 
and was passed by the Senate on April 
14, 1926. After a hearing before the 
House Committee on Mines and Mining 
it was amended to provide $100,000 a 
year for five years, to be expended jointly 
by the Secretary of the Interior and the 
Secretary of Commerce, and the scope 
of the proposed investigations was 
limited to determination of “the loca- 
tion, extent, and mode of occurrence of 
potash deposits in the United States,” 
together with the necessary laboratory 
tests, such as analyses. This bill in its 
amended form was approved by the 
President on June 25, 1926, and under 
its provisions the necessary preliminary 
field work was started in the fall of 
1926, and drilling began early in 1927. 

This act provided that before drilling 
operations were undertaken the owners 
or lessees of lands or mineral rights 
within a radius of one mile of the pro- 
posed drilling site must sign. contracts 
agreeing to reimburse the government 
for the actual cost of the well, regard- 
less of whether potash was discovered or 
not. It also provided for government 
valuation of these lands and mineral 
rights and stipulated that no drilling 
should be undertaken until these con- 
ditions were agreed to by the owners or 
lessees of the land in question. 

There are no government lands in 
Texas; and since the landowners of 
Texas refused to agree to the conditions 
imposed, drilling sites were selected on 
the government lands of New Mexico. 
Here, also, owing to the scattered 
private lands, such as state school lands, 
homesteads, and oil permits, the one- 
mile radius feature rendered the selection 
of drilling. sites difficult. Accord- 
ingly, on March 3, 1927, an amendment 
was approved that omitted this clause 
and provided for royalty reimbursement 
to the government if potash or oil were 
discovered and exploited on the tract 
leased as a drilling site. The provision 
relating to oil has hindered somewhat 
the securing of drilling sites in the oil- 
producing areas. 

The actual carrying out of the pro- 
visions of this act was intrusted to the 
Geological Survey and the Bureau of 
Mines. Because of its knowledge of the 
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field the Geological Survey designates 
the drilling sites. The securing of the 
necessary leases and the entire super- 
vision of the drilling operations is in 
the hands of the Bureau of Mines. The 
drill cores are turned over by the Bu- 
reau to the Geological Survey for 
examination, analysis, and petrographic 
study, after which the cores are re- 
turned to the Bureau for use in tech- 
nologic experiments on _ treatment 
processes. 

Exploration by Core Drilling—The de- 
posits of potash salts in western Texas 
and New Mexico are associated with 
and form part of the extensive rock-salt 
formation which underlies that area at 
depths of from 350 to 1,800 ft. below 
the present surface.’ This salt formation, 
of Permian age, occupies a broad, shal- 
low, synclinal basin and is the residue 
from the evaporation of a former sea. 
The formation extends northeasterly 
across western Oklahoma into central 
Kansas; but the important potash oc- 
currences seem to be limited to the 
southern part, probably representing the 
final large basin to which the mother 
liquors were progressively confined by 
evaporation. On its western edge this 
basin conforms more or less closely to 
the present course of the Pecos River, 
and the eastern edge swings northward 
from Crockett County, Tex., through 
Regan and Glasscock counties. The 
final stages of the evaporation of the sea 
water, which resulted in the deposition 
of the potash salts, took place in the 
minor basins and lagoons on the old sea 
floor. The products of this evaporation 
are rock salt and anhydrite, with which 
the potash salts are interbedded in thin 
layers. 

From a mining standpoint the potash 
beds may be considered as completely 
inclosed by the firm massive salt forma- 
tion, a material of sufficient strength to 
stand exceptionally well in open mine 
workings and not subject to alteration 
or decay on exposure to mine air. 

The potash beds are practically level. 
The slight structural gradient of the 
synclinal basin amounts to only a few 
feet per mile, which for practical pur- 
poses, in mining, may be considered as 
level. Some local folding may be found, 
but in general throughout the area under 
consideration the deposits may be taken 
as horizontal. 

Potash deposits disclosed by the gov- 
ernment drilling occur at depths of 350 
to 1,950 ft., but for a general estimate 
1,200 ft. may be taken as the average. 

The salt formation in which the pot- 
ash deposits occur is overlain by a series 
of soft shales and sandstones in which 
thin beds of limestone are also found. 

Immediately following the passage of 
the legislation, drilling sites were 





1Hoots, H. W.: “Geology of a Part of 
Texas and New Mexico.” U.S. Geological 
Survey Bull. 780, 1926, pp. 33-126. Mans- 
field, G. R., and Lang, W. B.: “Government 
Potash Exploration in Texas and New 
Mexico.”’ New York meeting, A.I.M.E., 
February, 1929. 
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selected at the most promising locations 
in Texas, and leases embodying the pro- 
visions of the law were sought covering 
these sites. As has been stated, the 
Texas landowners refused to accept the 
conditions imposed by these leases, and 
pending the correction of these unsatis- 
factory provisions by amendment to the 
original legislation the first drilling was 
transferred to New Mexico on the pub- 
lic lands owned by the federal govern- 
ment. The first three wells were drilled 
in New Mexico, and after the amend- 
ment was passed the next nine wells 
were drilled in Texas. Actual drilling 
was begun in February, 1927, and by 
June, 1929, twelve wells had been com- 
pleted. Table II shows the performance 
to date. The first three wells were cored 
from the surface, and core losses were 
mainly in the soft shales of the forma- 
tions overlying the salt series. Well 4 
and all subsequent wells were churn 
drilled to the top of the salt formation, 
and coring was confined to the salt 
series itself. 

Results—The results of this drilling 
have been satisfactory to the extent that 
occurrences of potash salts have been 
disclosed at every location drilled. Not 
all of these occurrences have actual 
commercial possibilities, but unquestion- 
ably some of the deposits revealed by 
this drilling are of considerable eco- 
nomic importance. 

The only potash mineral disclosed by 
the test wells as occurring in deposits 
large enough to permit exploitation by 
mining, should such exploitation prove 
economically feasible, is polyhalite, a 
complex sulphate of potash, lime, and 
magnesia having the composition 
2CaSO,.MgSO,.K,SO,2H,O. The pot- 
ash (K,O) content of pure polyhalite 
is 15.6 per cent. With the exception of 
a small showing of carnallite in Well 
12, polyhalite is the only potash mineral 
found in the wells drilled in Texas, but 
in New Mexico in Wells 1 and 2 thin 
seams and small scattered masses of 
sylvite (KCl), carnallite (MgSO,.KC1. 
3H:O), kainite (KCIl.MgCl,.6H,O), and 
langbeinite (2MgSO,.K,SO,) were ob- 
served. 

All of the above-mentioned minerals 
occur in the German deposits, but 


Table II—Record of Core Drilling 


Footage 
Drilledin ~ Footage 
Overlying Core 
Forma- Drilled 





tions in Salt 
Above Forma- 
Total Salts tion 

Well Depth Depth Depth 
No. Location Re. In: Ft. to. Bb.in. 
1 New Mexico 1,847 6 779 0 1,068 6 
2 New Mexico 1,101 0O 330 10 770 2 
3 New Mexico 1,501 6 429 8 1,071 10 
A Teta: &: 2,098 O (a)930 3 1,167 9 
RNG Ss tc 1,799 2(a)1,161 4 637 10 
G Pexns:..... 1,500 8 (a)436 8 1,064 0 
i a 1,230 6 (a)445 4 785 2 
ee 1,000 10 (a)467 10 533 0 
9 Texas...... 1,700 O(a)1,104 5 595 7 
10: -Texag....... 1,842 O(a)1,233 0 609 0 
iS: Waetcee..7. <5. 2,070 O(a)1,081 3 988 9 
12> Tea 28 2,752 6(a)1,076 6 1,676 0 
20,443 8 9,476 1 10,967 7 


(a) Churn drilled with cable tools; no core required. 





carnallite and kainite, with some low- 
grade sylvite, are the most important 
minerals and are the sources of prac- 
tically all of the German production. 
Sylvite is the only important potash 
mineral in the mines of Alsace, and the 
entire French production is derived 
from this salt. 

The showings of these salts other than 
polyhalite in the cores from the govern- 
ment’s New Mexico wells are too small 
to have more than scientific interest or 
to indicate the possibility of discovering 
larger concentrations by further drilling. 

Although polyhalite is the only potash 
mineral disclosed in the government 
wells that occurs in deposits of sufficient 
thickness to permit exploitation by min- 
ing, should that be economically feasible, 
private enterprise has discovered de- 
posits of sylvite in New Mexico in beds 
thick enough to permit such exploitation. 

Probably the potash deposits are not 
continuous over great areas. Each indi- 
vidual deposit has its limits, represent- 
ing the extent of the individual lagoon 
or basin in which final concentration of 
the residual brines took place. 

The results of the drilling seem to 
indicate that the western edge of the 
large salt basin is the most promising 
area for the occurrence of economically 
important deposits of potash salts, and 
both government and private wells in 
this area have found such deposits. Evi- 
dently the western margin of the former 
sea marks the area of the final stages of 
evaporation; and = although minor 
lagoons and basins in which small con- 
centrations of potash salts occurred may 
have been scattered over almost the en- 
tire area of the old sea, and some of 
them may have economic importance, 
the largest concentrations of residual 
brines and the most important deposits 
of potash salts occurred in this western 
area. This narrowing of the possible 
economic area to the western portions 
of the salt basin is not discouraging. It 
still leaves a large area of promising 
territory to be explored. 

Characteristics of Polyhalite—As 
stated, polyhalite is a sulphate of potash, 
lime, and magnesia having the chemical 
formula 2CaSO,MgSO,.K,SO,.2H,O. 
Pure polyhalite contains 15.6 per cent 
K,O. Physically, it is a dense, fine- 
grained, practically opaque mineral with 
a specific gravity of 2.8 and a hardness 
of 2.5 to 3. Its physical properties are 
similar to those of a fine-grained, com- 
pact, pure limestone, although it is much 
more brittle. In color, polyhalite is usu- 
aliy deep brick red, but this varies 
through flesh pink to salmon pink and 
yellow. It also occurs as a pure white 
mineral. 

Polyhalite in contact with water 
breaks down into its constituents; the 
sulphates of potash and magnesia go 
readily into solution, leaving a surface 
coating of gypsum (CaSO,) on the 
polyhalite particles that partly protects 
them from further attack by the solvent 
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and retards the rate of solution. In a 
large excess of water this gypsum will 
also be slowly dissolved. The fineness of 
the material and the relative amount of 
water used are factors in the rate of 
solution. Experiments at the New Bruns- 
wick (N. J.) station of the Bureau show 
that, using 4 parts of water to 1 part 
of polyhalite at ordinary room tempera- 
tures (21°C.), the potash minerals will 
all pass into solution in two to ten days, 
depending upon the degree of fineness. 

Mining of Polyhalite—The rock-salt 
formation in which the polyhalite de- 
posits occur varies in character from a 
clean, white, crystalline salt to a very 
dirty salt containing up to 50 per cent 
and more of clay shale. The polyhalite, 
together with thin anhydrite beds and 
clay seams, is interbedded with the salt. 

Deposits of polyhalite occur at depths 
of 520 to 1,930 ft., and for the estimate 
of a typical case the depth has been 
taken, on an average, as 1,200 ft. For 
such a typical case the formations above 
the salt formation may be assumed to be 
about as follows: 


0 to 50 ft—Surface limestone, more 
or less brecciated with considerable clay 
in seams. Where the surface formation 
is not lime it is likely to be loose sand 
to about 50 ft., followed by lime. 


50 to 1,000 ft—Soft clay shales with 
thin beds of anhydrite or limestone 3 to 
20 ft. thick, aggregating, possibly, 150 
ft. in this 950-ft. interval; also one to 
five beds of sand 3 to 30 ft. thick and 


1,050 to 1,200 ft.—Rock salt with thin 
anhydrite beds and clay seams; in this 
salt formation the polyhalite is found in 
flat beds which may be near the top of 


the salt series or well within it. 


Cost estimates are based on a thick- 
ness of 6 ft. of polyhalite. Evidence 
given by the drill cores indicates that 
the polyhalite can be mined cleanly. The 
boundaries between the polyhalite and 
the salt and anhydrite are usually sharp, 
well-defined bedding planes. The poly- 
halite usually rests on a thin shale part- 
ing and is overlain with salt or anhy- 
drite. At the top it sometimes changes 
gradually to salt or anhydrite, but this 
gradual change is not as common as a 
sharp, clean boundary. Some of the bar- 
ren roof material will be broken with 
the polyhalite, but with care in blasting 
the amount will be small and dilution 
from this source will not exceed 10 per 
cent, if that much. 

Mining Methods—A large number of 
fairly well-standardized methods of min- 
ing flat-bedded deposits are applicable 
to mining these polyhalite beds. With 
such wide choice, the details of the par- 
ticular method to be adopted in any 
given case will be determined by the 
circumstances of the individual deposit 
and the experience of those in charge. 
Probably some system of regular rooms 
and pillars or of open stopes with scat- 
tered pillars, leaving just enough pillars 


and props to support the roof, will be 
chosen. 


sonable degree of accuracy, it must be 
based on some more or less definite plan 
of mining and development. For the 
purpose of presenting costs, the follow- 
ing method has been selected, not with 
the idea of recommending any particular 
layout of rooms and pillars, but because 
it presents a method of mining applicable 
to the deposits under consideration and 
furnishes a basis of estimating costs 
that may be regarded as fairly repre- 
sentative and one that will not vary 
greatly with changes in the size and 
arrangement of the galleries, rooms, and 
pillars. This plan provides for stopes 
300 by 1,000 ft. with pillars between 


_ adjacent stopes that may or may not be 


required in actual mining. Casual pil- 
lars may be left in the open stopes 
where required to insure the safety of 
the backs. The back over the polyhalite 
beds is solid rock salt containing beds 
of anhydrite. This salt is firm and solid, 
and, based on experience in the Euro- 
pean mines, may be expected to stand 
exceptionally well. With very large 
stopes the behavior of the backs cannot 
be forecast accurately; experience will 
determine whether the entire deposit can 
be mined, leaving the backs to cave, or 
whether pillars must be left to support 
the old workings. In any event the 
backs will be firm enough and strong 
enough to stand well over the working 
faces without menacing or hindering 
current operations. Whatever problems 
may be presented in determining the size 


; ; ; e Any estimate presented here must © the open workings and the amount 
aggregating possibly 100 ft. in this jecessarily be of a general nature Of material to be left as pillars will not 
950-ft. interval; about half of this sand : 


will contain water. 


1,000 to 1,050 ft.—Interbedded shale 
and anhydrite. 


rather than based on a particular deposit 
fully explored by drilling. However, 
in order that such a general estimate 
may present probable costs with a rea- 


materially affect the cost of drilling, 
loading, and blasting the polyhalite. It 
is thought that the costs to be presented 
contain sufficient margin to cover any 


Table I1I—Summary of Mining Costs, Mining of Polyhalite, 2,000 Tons per 24 Hours 





























Unit Cost per Ton Unit Cost per Ton 
Mined in Rooms from Headings 
Mining Develop- 
Per Cost ment 
Average Ton per Per Cost per 
Number Unit Cost per Ton Based on 1,000 Tons Mined, Ton of Ton Ton of 
Item of ———Cost per Eight-Hour Shift———— per Shift 925 Total Mined, Total 
“ Men Labor Power Supplies Total Labor Power Supplies Total Ton Tonnage 75Ton Tonnage 
ooms: 
Drilling and blasting... . . 37 $219.06 $3.94 $127.60 $350.60 $0.219 $0.004 $0.128 $0.351 Sens cn Sc os ed ces 
Scraper ne: MESES 26 124.39 1.39 6.92 132.70 .124 .001 .007 -132 . 143 SEE? Vuecoce” eaanes 
Gathering. . Bo. ed 64 33.00 1.85 1.20 36.05 .033 .002 .001 .036 .039 ee Seeeee ee 
Pee of 925 tons....... 69} $376.45 $7.18 $135.72 $519.35 $0.376 $0.007 $0.136 $0.519 $0.561 $0.519 ...... 
Headings: 
Drilling and blasting... . . 11 $57.54 $1.06 $44.55 $163.15. 9@.056 $O:00t . 90:660 SON@ ..n.5. 7 Mm $1.109 $0.103 
EEN eee 43 22.93 45 1.29 24.67 023 .001 .001 SO copia. jes eee . 265 .025 
Gathering. . bce fits 4 22.00 . 26 . 80 23.06 OEE oe, .001 PE. toe ee . 248 .023 
Extension of track....... 53 BOLE eae 39.00 65.50 | ars .039 ME Aco. oes .704 .065 
Cost of 75 tons.. 25 $128.97 $1.77 $85.64 $206.30 90.020 .. 9 ORR. 9O0GE GOS: eee ec $2.326 $0.216 
Cost of 1,000 tons on 
main sidings Paeawh se 94} $505.42 $8.95 $221.36 $f33:22: 3655 SO:COP- SUS. SPE os. nce eS es 
Main-line haulage.......... 3 16.00 4.00 .60 20.00 .016 .004 .001 .021 SOM ec os eee 
Maintenance of tracks... ... 2 WG. | aan aes 5 00 15 00 i .005 015 Mee a oes Me soca 
Maintenance of cars........ 4 eee. verte 6.25 12.50 ie ork rs . 006 012 | Se Gee: 4, ni08ee 
Dumping at shaft.......... 2 We Gee vate 2.00 12.00 SE oe on oe .002 .012 ME ies Wee ob casdes 
Ree err er 94 62.85 5.00 * 8.85 76.70 063 .005 .009 .077 QBs -.S.02ts Os rg een 
Haulage and hoisting costs, -- 
1,000 tons at surface. . 8 $105.10 $9.00 $22.70 $136.80 $0.105 $0.009 $0.023%: @.137 $0.137  $0.127 $0.137 $0.010 
Operating costs, 1,000 tons 
at surface. . yr as, O0aE 610.52 17.95 244.06 872.53 610 018 . 244 . 872 .698 646 2.463 . 226 
Direct supervision. Me Hatdiae bs 4 Se ee 26.00 65.00 Gat: akong .026 .065 .065 .060 .065 .005 
ROU oes Cle Veter” We ceeheta. soattanat, 2 Sereees VEC) kcbosbi i eax eke .077 .077 071 .077 .006 
Total direct costs. . 1163 $649.52 $17.95 $270.06 (a)$1,014.13 $0.649 $0.018  $0.270(a)$1.014 $0.840 $0.777  $2°605 $0.237 
Administration and general 
MN, 3 oa 55 Liga e's 6:0 13 SS iN 60.00 150.00 Oe (ten .060 . 150 . 150 .139 1.50 oll 
Depletion of preliminary 
Sn PUR. Boece ek ats Cede paent Uectieoes WOU Noted Fo Saeko .048 .048 .044 .048 .004 
Total mining cost... ... 1293 $739.52 $17.95 $330.06 (b)$1,211.73 $0.739 $0.013 $0.330(h)$1.212 $1.038 $0.960 $2.803 $0.252 


(a) Includes depreciation. 
(6) Includes depreciation and depletion of preliminary development. 
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expense involved in the handling of the 
backs without this item being specifically 
included. 

Table III summarizes all mining cost 
items and gives the total cost of deliver- 
ing the polyhalite at the surface in bins 
at the main shaft. 

Crushing and Grinding—The process 
for recovering concentrated forms of 
potash from polyhalite calls for fine 
grinding in advance of calcination. Ex- 
periments on material of various sizes 
show that treatment of the coarse mate- 
rial does not give as large a yield of 
potash as the fine material. The yield 
from material passing a 65-mesh screen 
is greater than from coarser material and 
but slightly less than from finer sizes, 
and below 100 mesh the size of the 
material makes no apparent difference in 
the yield. Sixty-five to one hundred 
mesh is therefore the fineness to which 
the polyhalite must be ground. The 
possibility of calcining coarser material 
(4-in. size) followed by wet grinding is 
being investigated, but for this estimate 
it is necessary to assume fine grinding 
in advance of further treatment. Dry 
crushing and grinding is indicated. 

It is planned to divide the crushing 
plant into two units, a crushing unit and 
a fine-grinding unit. The former will 
operate during two eight-hour shifts per 
day to match the schedule of mine opera- 
tions and will deliver a 4-in. product to 
the second or fine-grinding unit, which 
will operate 24 hours per day and deliver 
the final ground product to the treat- 
ment plant. This difference in the ca- 
pacity of the two units is due to the 
possibility of the direct sale of crude 
finely ground polyhalite as such or in 
mixtures of crude and refined salts to 
supply varying grades of product. The 
eight hours of reserve time for mine and 
coarse crushing unit give that much 
reserve capacity for the production of 
crude polyhalite to be sold without fur- 
ther treatment, either directly or in a 
mixed product. Polyhalite for direct 
sale or for mixed products need only 
pass an 8- to 10-mesh screen and will 
be obtained by passing the product from 
the crushing unit over an 8- or 10-mesh 
screen, utilizing the undersize, and send- 
ing the oversize to the treatment plant. 

Sufficient capacity is required to de- 
liver 2,000 tons of polyhalite, crushed to 
pass a 4-in. screen, in sixteen hours, or 
125 tons per hour of operating time. A 
summary of costs of crushing and 
grinding is shown in Table IV. 

Treatment of Polyhalite—The treat- 
ment process to be described herein has 
been developed by Dr. H. H. Storch, 
supervising engineer, and L. Clarke, 
junior chemist, at the non-metallic min- 
erals experiment station of the Bureau 
of Mines, at New Brunswick, N. J. 
This process for the recovery of potas- 
sium sulphate and sulphate of potash- 
magnesia from polyhalite is based on 
laboratory experiments using samples 
cf polyhalite from Texas and New Mex- 
ico. The amount of polyhalite in a 2-in. 
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Table IV—Summary of Cost of Crushing and Grinding Polyhalite 


Number 

















-——Cost per as 24 Hours— 
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Cost of of Men and -—Cost per Ton of Polyhalite— 
Equip- Per Per Main- Sup- 

Item ment Shift Day Labor Power tenance Total Labor Power plies Total 
CN os hae $85,200 3 6 $30 $7.76 $44.00 $81.76 $0.015 $0.004 $0.022 $0.041 
Grinding........ Saas 260:000' 2 .6 -30. 52,00 95.70 477.70. O15... .026 -.0%6.. .689 

Direct crushing and 
grinding costs..... $345,200 .. 12 $60 $59.76 $139.70 $259.46 $0.030 $0.030 $0.070 $0. 130 
Direct supervision..... ........ Say, PE ee ate tes 13.3 53 (Se RO as mee. 
Total direct costs.... $345,200 .. 15 $80 $59.76 $153.00 $292.76 $0.040 $0.030 $0.077 $0.147 
Sera eae sia) s Oe takin Cow ae ee wate A BODIE axis be sk sd ies tes .057 
Total costs......... $345,200 15 $80 $59.76 $153.00 $407.76 $0.040 $0.030 $0.077 $0. 204 


core is very small, and although addi- 
tional polyhalite was supplied by the 
American Potash Company, Carlsbad, 
N. M., and by the State of New Mex- 
ico, the supply proved to be limited 
and the experimental work has neces- 
sarily been performed on a scale much 
smaller than the importance of the in- 
vestigations warranted, in order to con- 
serve material. Consequently, some de- 
tails of the process outlined here require 
further investigation on a large scale 
and, at present, estimates only can be 
made to cover them. Enough careful 
experimental work has been done to 
warrant the presentation of the outline 
of a proposed process for the treatment 
of polyhalite based on careful research 
and sound principles and to estimate 
the probable treatment costs. 

Arrangements have been made to ob- 
tain an adequate supply of polyhalite, 
and new equipment has been installed at 
New Brunswick that will permit further 
experimentation on large lots of mate- 
rial under conditions similar to those 
obtaining in a large-scale operating 
plant. The importance of the deposits 
and the favorable results obtained from 
the preliminary experimental work have 
influenced the Bureau to present this 
information now rather than to await 
conclusion of the investigation at New 
Brunswick. 

It should be noted that a general out- 
line of the process with the major oper- 
ations indicated and discussed in a gen- 
eral way is all that can be presented 
here. Costs given are somewhat higher 
than could have been presented in a 
more detailed study where advantage 
could be taken of various obvious econo- 
mies resulting from a definite and com- 
pletely detailed design. 

Original Process—The process devel- 
oped by Storch and Clarke yields both 
potassium sulphate and the sulphate of 
potash-magnesia. Indicated recovery is 
86 per cent of the K,SO, in the original 
polyhalite, of which 31.6 per cent is re- 
fined potassium sulphate, and 54.4 per 
cent of the original K,SO, is in the 
form of the double sulphate K,SO..- 
MgSO,. The process can be modified 
to yield refined potassium sulphate only, 
if that is desirable, with but minor 
changes in equipment, the yield of potas- 
sium sulphate then becoming 78.8 per 
cent of that present in the original poly- 
halite. 

The polyhalite is to be crushed to pass 
a 65-mesh screen and calcined for 30 to 


60 min. at 824 to 842 deg. F. Then the 
calcined product will be quenched in hot 
water and agitated 45 to 50 min. at 210 
deg. F. During agitation approxi- 
mately 24 parts of water to 1 part of 
polyhalite is the minimum amount of 
water for satisfactory recovery of the 
potash. Ninety per cent of the K,SO, 
and MgSO, in the original polyhalite 
passes into solution, and the CaSO, re- 
mains undissolved and is filtered off 
together with various other insoluble 
material, including clay. The quenching 
in hot water and the agitation at 210 
deg. for not more than 50 min. are im- 
portant factors in the recovery of the 
K,SO,. It is a property of solutions of 
K,SO, and MgSO,, in equimolar ratio 
(174 K,SO,:120 MgSO,), to yield, on 
concentration, a certain amount of 
K,SO, which precipitates and may be 
separated from the liquor, and further 
concentration of the liquor precipitates 
most of the remaining K,SO, as schonite, 
a hydrated sulphate of potash and mag- 
nesia (K,SO,.MgSO,.6H,O) yielding an 
end liquor that contains all the MgSO, 
corresponding to the K,SO, removed, 
and a small amount of K,SO,. 

After the gypsum has been filtered off 
the polyhalite extracts will therefore 
pass directly to triple-effect evaporators, 
where they are concentrated to the point 
where the liquor is saturated with re- 
spect to K,SO,. This liquor is cooled, 
and 31.6 per cent of the K,SO, present 
in the original polyhalite crystallizes out 
and is filtered off, washed with cold 
water, dried, and is ready for market. 
The filtrate is concentrated further in 
a second evaporator, and most of the 
remaining K,SO, is recovered as scho- 
nite. The schonite is dehydrated in a 
rotary drier and becomes the double 
sulphate of commerce. 

Modified Process—lIf K,SO, were the 
only desired end product, each schonite 
residue might be redissolved and recon- 
centrated to yield K,SO, and diminish- 
ing remainders of schonite. In the 
modification of the process to yield 
K,SO, only, instead of reworking the 
schonite separately, Storch and Clarke 
plan to return it to the circuit, where it 
is dissolved in the polyhalite extracts 
and re-treated as part of the regular 
process. A balance can be reached 
where the schonite in circuit is a 
constant amount and the amount re- 
covered each day is equal to the amount 
returned to the process. For this modi- 
fied process the initial steps of calcina- 
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Table V—Summary of Production Costs, 2,000 Tons of Polyhalite per Day 
—_———————_0 riginal Process, Two Products———_____—Y 


Total 


Number ~——-—Cost per Deg. se Tons——. —Cost per EO Treated— 
er 











of Men er 
Item per Day Labor Items Total Labor Items Total 
Direct operating costs: 
WS o cdbiescccacdwece is 226 $1,221.04 $524.02 $1,745.06 $0.610 $0.262 $0.872 
Crushing and grinding....... 12 60.00 199. 46 259. 46 .030 . 100 . 130 
TIORMMIOIE 06s 552 oc ccassns 75 430.80 2,713.84 3,144.64 ae t:337 1:52 
Total direct operating costs 313 $1,711.84 $3,437.32 $5,149.16 $0.855 $1.719 $2.574 
Direct supervision: 
MES acca s Sawn ces sv ake 8 $78.00 $52.00 $130.00 $0.039 $0.026 $0.065 
Crushing and grinding....... 3 20.00 13.30 33.30 .010 .007 .017 
FRONIONEB cca scdemeacege 10 82.00 55.00 137.00 .041 .028 .069 
Total direct supervision... 21 $180.00 $120.30 $300.30 $0.090 $0.061 $0.15] 
Depreciation: 
PE occ ctncnecaiessSd: ode) Sabiatunene $248.40 $248.40 ...... $0.124 $0.124 
ee ee ee 115.00 POMC -c oceue .057 -057 
TOM kbs iciverccssé “Sen — wewedeaaes 705.00 POE Beinas .352 .352 
TOURING icckcdii tae. “eadauanues $1,068. 40 $1,068.40 ...... $0.533 $0.533 
Total direct costs......... 334 $1,891.84 $4,626.02 $6,517.86 $0.945 $2,313 $3.258 
Administration and general ex- 
penses: 
I i554 8KK ONS ae ceak's 26 $180.00 $120.00 $300.00 $0.090 $0.060 $0.150 
TIOMMNONB «fics seaisesee 22 163.00 109.00 272.00 081 .055 136 
Total administration and 
general expenses........ 48 $343.00 $229.00 $572.00 $0.171 $0.115 $0.286 
Total production costs..... 382 $2,234.84 $4,855.02 $7,089.86 $1.116 $2.428 $3.544 
wou Modified Process, One Product- 
ota 
Number ~—Cost per Day, 2,000 Tons———. ~—Cost per Ton Treated—~ 
of Men her Other 
Item per Day Labor Items Total Labor Items Total 
Direct operating costs: 
Mining 226 $1,221.04 $524.02 $1,745.06 $0.610 $0.262 $0.872. 
Crushing and grinding....... 12 60.00 199. 46 259. 46 .030 . 100 . 130 
POs tice ty tesnes 72 412.80 2,913.02 3,325.82 .206 1.457 1.663 
Total direct operating costs 310 $1,693.84 $3,636.50 $5,330.34 $0.846 $1.819 $2.665 
Direct supervision: 
WRN ic Chinn e ws wenneescws 8 $78.00 $52.00 $130.00 $0.039 $0.026 $0.065 
Crushing and grinding....... 20.00 13.30 33.30 .010 .007 .017 
DOO a s0ds cscs cchoue 10 82.00 55.00 137.50 .041 .028 .069 
Total direct supervision... 21 $180.00 $120.30 $300.30 $0.090 $0.06! $0.15] 
Depreciation: 
Pe err eee en eee $248.40 $248.46 vices $0.124 $0.124 
Crusliing emd @rimdings sc... 6650 ke csecces 115.00 SES O axcens 057 .057 
BOONE ko so bait oe sactews cae. o aonpamienears 777.00 re eee . 389 . 389 
Total depreciation........ eee eee $1,140.40 $1,140.40 ...... $0.570 $0.570 
Total direct costs......... 331 $1,873.84 $4,897.20 $6.771.04 $0.936 $2,450 $3,386 
Administration and general ex- 
penses: 
ME cor cea cuttccsioas es 26 $180.00 $120.00 $300.00 $0.090 $0.060 $0.150 
SPUN, s Kosdecahleeecccs 22 163.00 109.00 272.00 .081 .055 . 136 
Total administration and 
general expenses........ 48 $343.00 $229.00 $572.00 $0.171 $0.115 $0.286 
Total production costs..... 379 $2,216.84 $5,126.20 $7,343.04 $1.107 $2.565 $3.672 


tion, extraction, and leaching are identi- 
cal with the original process, and the 
amount of water used for extraction is 
such that when the returned schonite is 
dissolved in the hot polyhalite extracts, 
the resulting solution will be saturated 
with respect to potassium sulphate, 
which on cooling precipitates and is re- 
covered. This method eliminates the 
first set of evaporators, and the process 
continues as before for the recovery of 
the schonite, which is returned to the 
circuit. 

The relative amounts of material to 
be handled in the two processes are 
such that although the first set of evap- 
orators is eliminated in the modified 
process the total evaporator capacity 
employed in the original process is al- 
most exactly what will be required for 
the recovery of the schonite in the modi- 
fied process. Thus, by introducing 
agitators in which the schonite added to 
the circuit may be dissolved, and by 
slightly increasing the capacity of the 
equipment for the original process, a 
plant is devised that can deliver either 
potassium sulphate alone or a combina- 
tion of potassium sulphate and dehy- 
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drated schonite, the sulphate of potash- 
magnesia. 

Basis of Cost Estimates—The esti- 
mates of equipment and operating costs 
that follow are based on the treatment 
of 2,000 tons of polyhalite in 24 hours. 
Continuous operation with three eight- 
hour shifts per day has been assumed, 
and the unit cost of plant labor has been 
taken at $6 per shift. Power and steam 
costs are taken from the estimated cost 
of power and boiler-plant operation. 
Direct costs only are shown here. Such 
indirect items as depreciation and over- 
head expense are added to the sum- 
marized direct costs rather than to each 
item of operating cost. 

The polyhalite on which this treat- 
ment process is based has the following 
composition: K,SO,, 25 per cent; 
MgSO,, 17.2 per cent; CaSO,, 50.6 per 
cent; H,O, 6.2 per cent; NaCl, 0.5 per 
cent; insol (SiO,, Fe,O,, etc.), 0.5 per 
cent. 

Pure polyhalite (K,SO,.MgSO,.2Ca- 
SO,.2H,O) has the following composi- 
tion: K,SO,, 28.9 per cent; MgSO,, 
20 per cent; CaSO,, 45.1 per cent; H,O, 
6 per cent. 
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Table VI—Total Costs 


Total per Per Ton of 
Day Polyhalite 
1. Original process: 

REE $2,423.46 $1.212 
Crushing and grinding 407.76 . 204 
Treatment............ 4,258.64 2.129 

Total cost.......... $7,089.86  $3.545 

2. Modified process: 

OS ae 2,423.46 $1.212 
Crushing and grinding 407.76 . 204 
Treatment............ 511.82 2.256 

Total cost.......... $7,343.04  $3.672 


The material to be treated is evidently 
polyhalite with a small admixture of 
anhydrite (CaSO,). 


Summary of Costs 
The equipment costs are as follows: 


Mine (equipment and preliminary 


GOURMOEIEEE acd dcccccedeaacd $1,387,780 
Crushing and grinding plant.... 345,200 
CL POMENOING: DUBIN. <6 cee ccawede tale 1,589,800 


Power plant 


eee eee ee eee eee ee eee , 


Total equipment and development 
costs for capital account.......$4,210,780 


The total does not include the pur- 
chase cost of the mining property, the 
cost of preliminary research on the 
treatment process, or current working 
capital. In general, the capital required 
to develop and equip a property to 
handle 2,000 tons of polyhalite in 24 
hours will range from $4,000,000 to 
$4,500,000. 

Table V shows the total cost of miin- 
ing, crushing, and treating 2,000 tons 
of polyhalite per day. 

The total cost of production and the 
cost per ton of polyhalite mined and 
treated are given in Table VI. 

. The total cost of the above production 
at the treatment plant was $7,343.04, 
and the cost of the product is: 


Per ton of salt (90 per cent K,SO,) ..$16.84 
Per ton of K,O content 34.47 - 


Final Costs 


In general, using even figures, the 
average cost of 90 per cent potassium 
sulphate may be assumed at $16 per ton 
at the plant, and the double sulphate 
of potash-magnesia at $8 per ton at the 
plant. 


Products Obtained 


Original Process—From the process 
two products will be obtained, as fol- 
lows: Potassium sulphate (K,SO,), 148 
tons per day, with which are mixed 19 
tons of syngenite (K,SO,.CaSO,.H,O) ; 
and double sulphate of potash-magnesia 
(K,SO,MgSO,), 459 tons per day of 
the dried product. 

These recoveries are based on pure 
salts, but as actually recovered the salts 
will be only about 90 per cent pure. 
When expressed in terms of the ordi- 
nary commercial grades, 90 per cent 
pure for potassium sulphate and 48 per 
cent K,SO, for the double salt, the ton- 
nage of products obtained and the con- 
tent of K,SO, and equivalent K,O will 
be as shown in Table VII. 

The total cost of the salts mentioned 
in the foregoing at the treatment plant 
was $7,089.86. If this total cost’ is 
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proportioned to the K,O in each prod- 
uct the costs of the two different 
products are as follows: Total cost, 
$7,089.86; total K,O produced, 232.5 
tons; cost per ton K,O, $30.49. 
Potassium sulphate (90 per cent 
K,SO,): Cost of 85.5 tons K,O as sul- 
phate product, $2,607.24. For 176 tons 
of salt this is $14.81 per ton. Double 
sulphate (48 per cent K,SO,): Cost of 
147 tons of K,O in double salt, $4,- 
482.61. For 567 tons of salt this is 
$7.90 per ton. 


Table VII—Products Recovered 


Salts KeSO, Equiva- 
e- Con- lent 
covered, _ tent, K20, 
Tons Tons Tons 
Potassium sulphate: 
MR Sc eck es 157 148.0 80.0 
Syngenite......... 19 10.1 5.5 
Potassium sulph- 
ate laaean ; 176 158.1 85.5 
Sulphate of potash- 
magnesia.......... 567 272.0 147.0 
Recovered from or- 
iginal process... . . 743 430.1 232.5 


Modified Process—From this process 
only one product, potassium sulphate, 
will be obtained. Three hundred and 
eighty-four tons per day of K,SO,, with 
which are mixed nineteen tons of 
syngenite, will be recovered. As before, 
this tonnage is based on pure salts and 
when expressed in tons of commercial 
salt containing 90 per cent K,SO, the 
product will be as indicated in Table 
VIII. 

Polyhalite beds of sufficient size and 
thickness to be economically mined and 
treated are known to occur in western 
Texas and southeastern New Mexico. 

A process for the treatment of poly- 
halite to recover refined sulphate of 
potash and sulphate of potash-magnesia 
has been evolved, and these products, 
together with lower-grade mixtures of 
crude and refined salts, can be produced 
at a cost that enables them to be sold 
at a profit in the principal markets of 
the United States in competition with 
foreign potash salts. 

A profitable market for salts of 
domestic origin seems assured both on 
the basis of present price levels and 
in the face of a reduction in the price 
of foreign salts to the level of their 
actual cost of production and delivery 
in the United States. 

Potash prices are likely to remain 
fairly stable at present levels as long 
as the Franco-German agreement re- 
mains in effect and until the German 
industry has completed its reorganiza- 
tion and relieved itself of its present 
burden of debt and unproductive and 
idle assets. When this has been accom- 
plished, a reduction in the price of 
potash salts appears probable, but such 
a reduction will not be a drastic one. 

Reductions in the price of foreign 
potash salts aimed directly at a grow- 
ing American industry seem very un- 
likely on account of the importance of 
the domestic market in Germany and 
France, and the fact that a cut in prices 
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which would be effective against an 
American industry would mean a corre- 
sponding cut in domestic prices and 
loss of profits in these important domes- 
tic markets. 

Potash production in Texas and New 
Mexico must face an increasing com- 
petition from Searles Lake, in Cali- 
fornia, which now produces about 15 
per cent of the American consumption 
of potash and is growing rapidly, but 
Searles Lake is subject to the same 
freight disadvantage as the Texas-New 
Mexico area with respect to domestic 
markets. The Searles Lake production 
is confined to muriate, and for those 
special purposes where sulphate salts 
are required or desired there would 
appear to be no competition between 
polyhalite products and Searles Lake 
muriates. 

With an assured and a growing 
market in the United States accessible 
to polyhalite products and with pro- 
duction costs at a level that assures 
profits in the face of any probable or 
even possible price competition, and 
with the special advantages of the sul- 





Table VIII—Products Obtained by 
Modified Process 


Salt 


KeSO, juiv- 

Recov- Con- ent 

ered, tent, K20, 

Tons Tons Tons 

Ps keds. Cease hs 417 384 207.5 

Ree 19 10.1 a 
KeSO,4 recovered 

from modified process 436 394.1 213.0 


phate salts of potash and magnesia in 
fertilizers, there should be no doubt of 
the economic importance of these poly- 
halite deposits as the basis of a profit- 
able American production of potash 
salts. 

The opportunity for development of a 
prosperous American industry is pre- 
sented; and the slate is still clean. 
Unrestricted exploitation, in the face of 
a distinctly limited market, will result 
in such overproduction as can only 
bring disaster. A wise policy of devel- 
opment will build an industry in which 
every American can take pride and from 
which the American farmer can be 
assured of potash from a domestic 
source at reasonable cost. 





System for Feeding Boiler 
Compound 


HE PROPER feeding of boiler 
compound is an important subject 
that has not received the attention it 
deserves, writes J. H. Gullak, in Power. 
Chemicals or compounds used for such 
a purpose should be fed to the boiler 
evenly and continuously in direct ratio 
to evaporation. Under no conditions 
should the balance between these two 
factors be radically disturbed. 
A method used to advantage is shown 


4” cap, flange or gate 
valve (flange shown) 





Compound feeding device for chemicals 
in solid form 


in the accompanying illustration. This 
procedure does not give minute accuracy, 
but it is cheap and, except where high 
pressures and overloads are considered, 
it feeds the chemicals to the boilers ac- 
curately enough for general purposes. 
In a battery of boilers the densities will 
sometimes build up in an uneven and 
unbalanced manner. One boiler will 
absorb more chemicals than another, and 
the evaporation of individual boilers 
will differ. But, for practical purposes, 
if the quantity of chemicals used is based 
on the boiler requiring most, the slight 
excess that will enter the boiler requir- 
ing least will cause no harm or com- 
plications. 

The device shown in the illustration 
is particularly adaptable for chemicals 
in solid form. For liquids and pow- 
dered chemicals, an ordinary drip tank, 
with a gage glass and drip cock, will 
serve. The dissolved material can be 
fed to the hot well, to the heater, or to 
any other place in the system that lends 
itself to the purpose. In an entirely 
closed system, where a high degree 
of accuracy is required, a more elaborate 
method can be used. In that case, the 
chemicals should be pumped into the 
boilers continually and evenly in ac- 
cordance with the evaporation evident 
from the flow meter or otherwise deter- 
mined, and not intermittently. Where 
an automatic make-up feed regulator is 
used, the drip valve from the chemical 
tank should be actuated by the regulator 
and float in the constant-level feed tank 
applied under such conditions. 


A McGraw-Hill Publication: Engineering and Mining Journal — Vol.129, No.6 








Selection l'rust Develops 





a Lead-Zinec Property 


in Yugoslavia 


NDER a surface excavation in 

which weeds and shrubs have 

been growing undisturbed for 

five centuries a highly impor- 
tant lead-zinc mine—with about two 
million tons of ore having a gross value 
of £4 l1ls., or over $22, per ton—has 
been developed in Yugoslavia during 
the last three years. The development 
is made particularly interesting by the 
fact that most of the other ore deposits 
in Europe which had been worked and 
abandoned in early times by various 
peoples, including the Romans, have 
proved on re-examination to be small 
and unimportant. 

In 1925, Selection Trust, Ltd. (A. 
Chester Beatty and associates) became 
interested in two mineral exploration 
concessions known as the Trepca Right 
and the Rogozna Right, in Serbia, 
Yugoslavia. The stories of extensive 
production of precious and non-ferrous 
metals there in the time of the Romans, 
and later, seemed exaggerated, but 
careful and extended historical research 
disclosed numerous scraps of informa- 
tion which appeared to confirm these 
reports. 

From about the twelfth century until 
the fifteenth, when Serbia came under 


George L. Walker 


Turkish rule, the area was, the records 
show, an active mining province. In 
those times the mines were reputed to 
be very rich. Nothing was found in 
¢@he historical records to indicate that 
the mines had been exhausted, and much 
evidence was adduced which indicated 
that Turkish administrative methods 
were solely responsible for the cessation 
of operations. 

Immediately after the conquest of the 
region by the Turks, the Turkish gov- 
ernment apparently prohibited the ex- 
port of metals, but endeavored to force 
the conquered people to keep up produc- 
tion. “The exploitation of the mines,” 
wrote Caterino Zeno, the Venetian Am- 
bassador, in 1550, “is one of the tyran- 
nies imposed by Turkey.” 

If historical records are reliable, the 
methods employed were indeed unique. 
A rich primate, usually a Greek, would, 
independently of his consent, be ap- 
pointed as contractor of a mine. If he 
operated at a profit he derived a certain 
benefit; if not, he answered with all his 





Mill and power plant site at the Stantrg mine along the Ibar River and the new 
railway line from Kos Mitrovica 
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property to the Turkish government. 
As they were likely to be enslaved, as 
many actually were, the skilled workers 
emigrated, and the mining art was 
finally forgotten in Serbia. 

With such sketchy bits of history for 
encouragement, but without a scrap of 
knowledge concerning the geology; 
Selection Trust sent engineers, first 
John A. Dunn and later Harold A. 
Titcomb, to Serbia. At what is now 
known as the Stantrg mine these engi- 
neers found a hole in the ground. But 
it clearly was what remained of a 
large excavation, being 262 ft. (80 m.) 
wide and 557 ft. (170 m.) long; and the 
discovery that the mounds near by were 
piles of waste ore made the pruperty 
decidedly interesting. From this exca- 
vation, along lines extending back for 
several thousand feet, other pits and old 
shafts were found. Evidence indicated 
that large quantities of ore had been re- 
moved from these. They definitely con- 
firmed the stories of extensive mining 
activities over a long pericd in earlier 
centuries. 

Interesting at first sight, these old 
workings became more so later. In 
them have been found various relics, 
including old mining tools, coins, coin 
dies, a gold ring bearing the Lion of 
St. Mark in mosaic, as well as occa- 
sional heaps of bones of the old miners 
themselves. 

At the time of the second examination 
assessment work had to be started, so 
it was decide’? to extend an adit from 
the hillside and get under the big 
Stantrg pit. This adit soon ran into 
sulphide ore. Galena and sphalerite, 
with associated pyrite, occurred as a 
replacement deposit in limestone. In 
this way the usual plan was reversed, 
the study of the. geology following 
rather than preceding ore development. 
A thick series of limestones overlain by 
schists had been folded into an anti- 


cline, and along the axis of this an 
intrusion of andesite had thrust itself 
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Portal of deep level adit which cuts the Stantrg orebody 600 ft. below 


the developed section of the mine 


through both formations. Along the side 
of this intrusive a band of volcanic 
breccia was encountered. The limestone 
adjacent thereto evidently had been ex- 
tensively replaced by ore. 

The idea suggested itself that the 
breccia would follow the intrusive, and 
the ore the breccia, both laterally and to 
depth. So development work was 
planned accordingly and pushed for- 
ward. By this plan of operation an 
ore tonnage was developed so rapidly 
that the two exploration rights, cover- 
ing an area of about 409 square miles, 
were purchased in 1927. Trepca Mines, 
Ltd., was organized to take over the 
properties and operate them. Develop- 
ment work has been continued with 
great energy. The property is under 
the management of A. S. Howie, who 
was formerly with Backus & Johnson, 
at the Morococha property, in Peru. 

Up to July, 1929, when Trepca Mines 
made its first and only public offering 
of stock, 1,750,000 tons of ore had been 
proved, averaging 114 per cent lead, 
104 per cent zinc, and 3 oz. silver per 
ton. Four main adits had been driven 
into the ore at vertical intervals of 
30 m. Each of these was driven along 
the breccia cor‘*ct, and crosscuts were 
sent out fron at intervals through 
the orebody. .J/idths up to 50 m. 
(162 ft.) had been disclosed, and on 
the lowest level the length of the deposit 
is about 350 m. (1,148 ft.) 

More recently diamond drills have cut 
the downward extension of the big ore- 
body about 400 ft. below the bottom of 
the measured tonnage. At that depth 
the ore seems to maintain its excellent 
grade. in lead as well as in zinc. 

The diamond drilling has been done 
from five drill chambers cut on the 
third, or 830-m., level, and from nine 
other chambers cut on the new fifth, 
or 760-m., level. Though only “Bravo” 
(Sullivan) hand-operated drills have 
been used, up to Sept. 20, 1929, 44 holes 
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Section A-A ° 
General geological plan of 760-m. level of Stantrg mine, and geological sections 





of an average length of 240 ft., a total 
of 10,560 ft., had been drilled. One 
hole was put down 744 ft. and another 
644 ft. The average cost of this drill- 
ing has been only 13s. ($3.17) per foot. 

Trepca Mines, Ltd., sold 1,600,000 
shares publicly at a price of 5s., thus 
providing itself, after underwriting and 
issue expenses, with £380,000 ($1,846,- 
800) in cash. This is expected to 
equip the property for production and 
permit the investigation of other old 
workings in the near vicinity. 

A. G. McGregor has the plans for 
the Trepca concentrator in hand. It 
will be of 500 tons’ daily capacity. To- 
gether with power plant, railway 
sidings, ropeway, ore bins, and office, 
the estimated cost is £225,000 ($1,096,- 
000). Underground equipment, air 
compressors, workshops, and _ other 
costs of preparing the Stantrg mine for 
production are expected to absorb 
£42,500 ($207,000), and for the further 
underground development of the mine 
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and the exploration of the remainder of 
the property £50,000 ($243,500) has 
been allocated. In this last item is in- 
cluded the expense of driving a new 
deep adit, which will be 7,500 ft. long 
and will cut the ore 150 m. (nearly 
500 ft.) below the lowest existing adit. 
This deep adit has been under con- 
sideration for several months. Now 
that the diamond drills have proved that 
the ore extends to that depth and below, 
the work of driving it is starting. An 
official estimate of recoveries, costs, and 
profits, under the market conditions 
prevailing during September-October, 
1929, resulted as follows: 

“Taking the prices of lead and zinc 
at £22 and £25 per ton (4.78c. and 
5.40c. per pound) respectively, silver at 
24d. per ounce, assuming an 85 per 
cent recovery, and allowing for dilu- 
tion in mining and the extraction of 
lower-grade ore not included in re- 
serves, a revenue of about 47s. ($11.47) 
per ton of ore milled should be real- 
ized. This would show a profit of about 
22s. ($5.37) per ton, which, on a basis 
of treating 150,000 tons per annum, is 
equivalent to a profit of £165,000 
($803,550) per year.” 

In the matter of costs the company 
seems to have much in its favor. The 
Stantrg mine is five miles from Kos 
Mitrovica, which till recently has been 
the terminus of the railway coming 
down from the north. This railway is 
now being extended down the Ibar 
River. [It will shorten distances on 
shipment of concentrate to smelters in 
England and Belgium by providing a 
direct route of only 200 miles to 





Constructing crusher and ore-bin 


Cattaro Bay, on the Adriatic. The 
railway extension is to be completed 
within another year. 

Mining costs are expected to be low, 
as the orebody is a relatively vertical 
one of great width, and there will be 
neither pumping nor hoisting expenses 
for many years. Labor is plentiful and 
efficient, and the company has the full- 
est co-operation of the Yugoslavian 
government. 

There is already a good prospect that 
the Trepca Mines will soon have suffi- 
cient ore proved in the Stantrg mine, 
and in other deposits near by which 
are now being explored with encourag- 


foundations at the Stantrg mine 


ing results, to warrant erection of both 
lead and zinc smelters in Yugoslavia. 

Though until quite recently attention 
has been centered largely on the Stan- 
trg mine, the results of the development 
there alone seem to have opened up 
great possibilities for the orebodies in- 
dicated by the several other abandoned 
workings grouped near by. The ex- 
istence of old stopes of considerable 
size in some of these workings has 
already been ascertained. 

An important mine is being devel- 
oped, and the region in which it is situ- 
ated is probably destined to prove an 
important lead-zinc mining district. 





Monorail Hoisting Equipment Cuts Labor Costs 


T THE Park City unit of the Park 

Utah Consolidated Mining Com- 
pany, the ore, concentrate, coal, and 
coke are transported by a rope tramway 
from mill terminal to railway depot and 
vice versa, writes J. B. Huttl from 
Salt Lake City, Utah. To convey in- 
coming material to the upper mill floor 
and tunnel level, the tramway, through 
a switch, is directly connected to a light 
monorail system, which enables the 
operator to place the cable carriage as 
closely as possible to the mill elevator. 
Difficulties, however, were experienced 
in transferring coal or coke to the 
aforementioned points, as the monorail 
is installed at an elevation too low to 
permit direct dumping of the bucket 
contents into ore cars. The coal or 
coke first had to be emptied on the 
mill floor, then shoveled by hand into 
the cars. 

To avoid this labor, a cylinder, oper- 
ated by compressed air, a pulley, and a 
hoisting carriage were constructed and 
installed, as shown in the accompanying 
sketch. The hoisting carriage, made of 
angle iron and #-in. sheet iron, has two 
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Hoisting 
unit 


bolted-on monorail bracket supports, 
with a 3-ft. section of the monorail and 
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two steel rollers bolted on each side. 
Four 24-in. angle irons act as guides 
for the carriage, and two supports, 


vga on each end of the monorail, 
y/ —— 
B 


Device for 
handling coal 
and coke at 
the Park City 
mill 





| “Support 
Section A ee 





assure a perfect alignment of the in- 
serted section A. The operation is 
simple. The cable carriage, with at- 
tached loaded bucket, is placed on 
section A, and raised by the air cylin- 
der to permit direct dumping of the 
bucket’s contents into the ore car. 
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~The Problem of Essential 


AR between the great na- 
tions seems most _ remote. 
Recollections of the hard- 


ships caused by the latest 
struggle are still vivid. Present finan- 
cial burdens are a potent reminder. Part 
of these burdens is chargeable to present 
armaments. Conferences now in prog- 
ress having for their purpose the 
limitation of armaments indicate the 
desire of the powers to ease this strain 
upon their exchequers. More than this, 
they signify a growing realization that, 
although war may at times force itself 
upon a nation, it is out of date, dis- 
reputable, and a costly way for civilized, 
cultured peoples to settle disagreements ; 
that, if the nations must be armed, their 
armaments should be for defensive 
purposes only. 

Armament for defense is generally 
admitted to be legitimate. The nations 
have been too short a time upon the 
path of peace to leave themselves un- 
protected. Though war appears remote, 
preparedness for a possible war seems 
wise. And, since war cannot long 
continue without the support of a na- 
tion’s industries, those industries must 
be considered in any program of 
preparedness. 


Basic as they are in the economic 
structure, the industries supplying raw 
materials must receive first considera- 
tion. Prominent among them are the 
mining industries. Iron and steel have 
long been recognized as sinews of war. 
But when this country entered the 
World War in 1917, certain minerals, 
formerly inconspicuous, took on a new 
importance. These were pyrites, chro- 
mite, manganese, and potash. Essential 
they were called—essential to the prose- 
cution of the war. They were not the 
only essential minerals, but their essen- 
tiality was emphasized by the fact that 
developed domestic resources of them 
did not exist in the United States. 
Mined to only a limited extent or not 
at all in this country, they had been 
imported from abroad to meet industrial 
needs, But a growing scarcity of ships 
forced curtailment of these imports, and 
those responsible for producing muni- 
tions and supplies sought nervously to 
meet at home the country’s requirements. 

The war over, officials, alive to the 
‘wisdom of insuring a supply of such 
essential minerals, continued to give the 
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problem study. Though not easy, the 
problem is simply stated: To insure to 
the nation in case of war a supply of 
each essential mineral sufficient for 
the successful conduct of the war. It 
presents itself as a problem to the de- 
partments of the government concerned 
with national defense; to organizations, 
such as the national engineering socie- 
ties, that naturally might be expected 
to study it and make recommendations 
to the government; to the technical 
press; and to any individual, group, or 
industry sufficiently interested to con- 
sider it. On the first named only is it 
incumbent to find a solution. Com- 
panies and individuals owning deposits 
of these minerals or desirous of engag- 
ing in their development, however, 
become immediately concerned with all 
the aspects of the problem. 

Where an essential mineral does 
not occur at all in the United States,’ 
the problem of insuring a supply of it 
for war-time use is reduced to that of 
providing a stock imported from abroad, 
not to be drawn upon until the emer- 
gency arises. The size required for 
such a stockpile will depend on the 
requirements of the essential industries 
consuming the mineral, and on the 
probable length of the period during 
which imports will be cut off. Both of 
these factors require to be estimated. 
Obviously, beyond the provision of a 
stockpile, no remedy exists for a pos- 
sible shortage of this particular mineral 
save the devising of a substitute. 


Ir DEPOSITS of this essential min- 
eral exist, however, and if some are 
wholly or in part of such grade, physi- 
cal characteristics, and tonnage and so 
situated with respect to transportation 
that the owner can work them profitably 
without other assistance than the pro- 
vision of capital in the customary man- 
- 10f the four essential minerals mentioned, 
all occur in the United States, even potash 
having recently been found in what are 
thought to be commercially workable de- 
posits in New Mexico and Texas. But in 
the future, other minerals not now of eco- 


nomic importance may come to be regarded 
as “essential, but lacking.” 


ner, the commercial portions will be 
worked unless the owner cannot secure 
the capital, or is lacking in enterprise, 
or the fee is legally entangled. In any 
case, the assumption that they are com- 
mercial means that the technical or eco- 
nomic problems they offer can be solved. 
They may of course be insufficient in 
tonnage to provide a dependable re- 
source. Being workable at any time, 
moreover, they may conceivably be 
worked out by the time that any possible 
emergency arises. 

With respect to the uncommercial 
balance of such a mineral resource, or 
a resource consisting entirely of ores 
of poorer or more refractory quality that 
are not. susceptible of being mined, 
treated, and marketed at a profit, the 
case is different. One fact stands out 
regarding them: No company or in- 
dividual—indeed, none except the gov- 
ernment—can afford to work them so 
long as no chance exists to make a 
profit. They will remain unworked, save 
for the aforesaid possible action by the 
government, which will be free to act 
only on government-owned land or by 
virtue of special new legislation else- 
where. 


A TARIFF or subsidy is necessary, 
therefore, if these otherwise unprofitable 
ores are to be worked at a profit by 
private individuals or companies. The 
mere granting of protection, however, 
does not of itself imply that protection 
will be continued. A tariff imposed 
may also be removed. This fact may 
cause capitalists to hesitate before put- 
ting money into the development of a 
new industry that can exist only with 
artificial protection. Where the indus- 
try is not new, but is dormant from 
lack of protection, and already repre- 
sents a considerable investment, capital 
will be more likely to enter it on assur- 
ance of protection, in the hope of secur- 
ing and recovering the investment 
already made. : 
Views differ as to the desirability of 
tariff. protection for raw materials. 
Those opposing such’ protection argue 
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that it penalizes the domestic manufac- 
turer using the raw material, in that he 
must pay more for this material than 
does his competitor abroad, the latter 
thus having an advantage over him in 
the market. A disadvantage this un- 
doubtedly is, but one that may be over- 
come, so far as the domestic market is 
concerned, by protecting the manufac- 
tured product correspondingly. In the 
export field the disadvantage would be 
without a remedy and must be weighed 
against the advantages of protection to 
determine the net value of the latter. 


Opponents of protection for raw 
materials also argue that, the United 
States being predominantly an indus- 
trial nation, the policy best for the 
majority is to secure to its industries 
the widest possible market for their 
products at the best price obtainable, 
and to insure to them an ample supply 
of cheap raw materials. Such a policy 
undoubtedly makes for maximum pros- 
perity for the greatest number. It does 
not necessarily mean maximum pros- 
perity for the nation, however, if under 
it the two great divisions of mining and 
agriculture suffer. The miner out of 
work is as sad an object as the factory 
hand in similar plight, even though 
there are many more of the latter. 
Opposition to protection for raw mate- 
rials in general on such grounds is not 
_ justifiable. Some of the mining indus- 
tries might be deserving of protection; 
others not. Each raw material, mineral 
or otherwise, should logically be 
examined apart from all the others to 
determine its worthiness for protection. 

Argument is also made that raw mate- 
rials should come in duty free to in- 
sure maximum economy in using them, 
because there is only one crop of them, 
unreplenishable when consumed, and 
modern civilization is dependent, and 
so far as can be seen, will remain 
dependent, on their use. 

Civilization indeed appears to be 
dependent on an unrenewable crop of 
minerals. But when a nation creates a 
tariff to stimulate the development of 
its resources of any mineral, it does 
not hasten consumption of the world 
resources of that mineral by a single 
pound. Total world consumption of 
that mineral is independent of national 
tariffs, save as a tariff causes con- 
sumers of the country creating it to 
seek a substitute. Consumption of the 
portion of the world resources that lies 
within the borders of the nation estab- 
lishing the tariff is indeed hastened 
(save as a substitute is developed), con- 
sumers using domestic ore in place of 
imported, so that consumption of the 
latter decreases correspondingly. 


Bor if the protected national resource 
be so large in proportion to the demand 
that it will probably last for a genera- 
tion or more at the normal rate of con- 
sumption, the fact that the tariff protect- 
ing it tends to cause its exhaustion 
sooner than. otherwise is a matter of 
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small moment. Solicitude for the wel- 
fare of distant generations can easily 


become ridiculous, in view of our 
ignorance of the future. 
International control of mineral 


resources, apparently accompanied by 
and based on a policy of free trade in 
those resources, is advocated by some 
as providing a means of avoiding the 
wasteful use of world resources and at 
the same time insuring to each nation 
its requirements of essential minerals, 
this because the nations are not equally 
endowed in respect to such resources. 
Whatever be the details, the scheme 
these advocates have in mind would 
involve essentially an understanding 
between the two English-speaking world 
powers, which hold 75 per cent of the 
mineral resources of the globe within 
the boundaries of their dominions, and 
an agreement between their respective 
mineral producers—that is to say, a 
cartel. Such a scheme of international 
control, if it proved practicable, could 
undoubtedly be utilized to divert mineral 
supplies from any use deemed wasteful, 
and to this extent to prevent unnecessary 
depletion of world resources. But 
removal of tariff barriers, as proposed 
by these advocates, although it would 
facilitate international trade in minerals, 
would serve in no way to help to provide 
a supply of essential but lacking 
minerals in an emergency. (Nor would 
it prevent a diminution in the world’s 
stock of minerals any more than the 
erection of tariff barriers would cause 
such diminution, for reasons previously 
set forth.) Neither would international 
control, to consider the main proposi- 
tion apart from questions of tariff, of 
itself insure that this nation would have 
in an emergency a supply of desired 
essential minerals of which it had scant 
natural resources. The problem of 
providing such a supply in the interest 
of preparedness would still exist just as 
if there were no scheme of international 
control. Emergencies with respect to 
supply of essential raw materials do not 
arise because of tariffs or because of 
lack of international agreements and 
controlling bodies, but because of lack 
of ships and/or because supplies once 
available have become locked up in 
enemy countries. 


Eyvwerrty. then, a sound argu- 
ment against tariff protection for all 
mineral raw materials, without dis- 
crimination, cannot be made. Protec- 
tion may therefore be regarded as a 
legitimate, proper, and economic means 
for stimulating the development of an 
infant, mineral, raw-material industry 
where study of all the facts involved 
indicates that the advantage thus to be 
gained will outweigh any possible dis- 
advantages. Of paramount advantage to 
the United States would be the in- 
surance or actual provision of a supply, 
where lacking, of every essential min- 
eral, sufficient to safeguard the country 
against the consequences of such lack 
in an emergency. 
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One may proceed, therefore, to 
examine as to its feasibility the proposi- 
tion to develop with the aid of a tariff 
a resource of an essential mineral not 
workable without a tariff, the purpose 
of such development being to insure a 
supply in case of an emergency curtail- 
ing imports. Two cases may be con- 
sidered, where (1) the tonnage is 
limited as compared with normal cur- 
rent demands; and (2) where the ton- 
nage is large. 


Ix THE first case, tariff protection 
would undoubtedly have the result of 
exhausting at an early date the limited 
resource, after all problems attendant 
upon production of the mineral in 
marketable form had been solved. In- 
asmuch as war appears remote, and all 
present tendencies are toward greater 
amicability among the powers, such 
point of exhaustion would probably be 
reached before an emergency arrived. 
Annual consumption of each of the so- 
called essential war minerals in the 
United States is large. Conservation of 
this typical limited mineral resource, 
rather than its exploitation, is there- 
fore necessary, if it is to safeguard the 
country against an emergency shortage. 

At the same time, if this resource is 
to act as an emergency safeguard, its 
ore must be quickly available when the 
emergency arises. Of this no assurance 
can be had, if it be conserved, unless 
the time-consuming mine development, 
process development, and plant erection 
have been begun and have reached the 
production point before the emergency’s 
arrival, something clearly impracticable 
to propose, inasmuch as there is no 
profit in it for the company or individual 
undertaking the development. Here 
again, only the government could do it. * 


A DILEMMA therefore presents it- 
self ; if this low-grade resource of limited 
tonnage be exploited with the aid of 
tariff protection, it will probably be 
exhausted before it can fulfill its pro- 
posed function as a safeguard. If, on 
the other hand, it be conserved, it will 
not begin to yield its ore until some 
indefinable period of time after the 
arrival of an emergency. To overcome 
this difficulty, the expedient of a stock- 
pile must again be adopted to guard 
against a lack of ore between the 
arrival of the emergency and the date 
when the emergency reserve is brought 
into production. Here the size of the 
needed stockpile will depend on the 





*Some argue that even though a previ- 
ously unworked resource could not be 
brought into production immediately upon 
development of a war emergency, this 
would present no real difficulty, inasmuch 
as the government and industries requiring 
a supply of the particular mineral involved 
would not be in a position immediately to 
use it, even if available, because plants 
would first have to be converted from 
peace-time to war-time purposes, and in the 
resultant delay domestic mineral producers 
would find ample time to develop their 
supply. The correctness of this view is 
extremely doubtful, especially when one 
considers that the very essence of a pro- 
gram of preparedness for a defensive war 
is to obviate all such delays. 
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probable length of time required to get 
the reserve into production. 

Consideration of the first case — 
namely, where the tonnage is limited— 
leads to the conclusion, therefore, that 
the development of such a _ resource 
should not be encouraged, but that the 
resource should be conserved, and 
should be supplemented with a stockpile 
of a size depending on the character of 
the resource. 

In the second case, the resource 
differs from the one just considered 
only in being large in the aggregate 
instead of small. In quality, so far as 
can be seen at the outset, it is just 
as poor as the first one and just as 
unmarketable at prevailing prices with- 
out beneficiation. Though the total 
resource is larger than before, individual 
deposits may not be, so that cheaper min- 
ing is not reasonably to be counted 
upon. 

The resource of this essential mineral 
being large, however, its exploitation 
can be undertaken at any time without 
fear of quickly exhausting it. It may 
be large enough to supply even peace- 
time needs, when beneficiated, as far 
ahead as can be seen. Development of 
any large resource, low-grade or other- 
wise, comprising many occurrences of 
ore in widely scattered localities, is most 
likely to disclose important additions to 
the reserve, if the ordinary experience 
of the mining industry be a fair 
criterion. Stimulation of such develop- 
ment by a protective tariff, if continued, 
should result in the establishment of a 
new domestic industry, advantageous in 
peace and fulfilling in wartime the pur- 
pose for which it was established. * 

If tariff protection be deniefl this large 
resource, with the purpose of conserv- 
ing it untouched until an emergency 
cutting off imports arises, a stockpile to 
supplement it would be necessary as 
before, and for similar reasons. 


Recapirutatinc the arguments 
for Cases 1 and 2, and bearing in mind 
that tariff protection is a proper means 
of stimulating the development of an 
infant, mineral, raw-material industry, 
one finds that a limited low-grade re- 
source of an essential mineral should be 
conserved by the simple means of deny- 
ing it a protective tariff, and that at the 
same time it should be supplemented 
with a stockpile; but that if the low- 
grade resource is large, it may be de- 
veloped as in the case of any other 
domestic industry, but with the added 
purpose of insuring a supply in an 
emergency, without dependence on a 
stockpile, provided that adequate tariff 
protection be granted. 

If a proposal be made, therefore, to 





%Some will say that, to justify a tariff, 
it should be possible to show that an in- 
dustry can be built up which within a 
reasonable number of years will be able 
to take care of itself without a tariff. This, 
however, is not a principle that has been 
followed in practice in the United States, 
where industries other than those of infant 
proportions enjoy protection. 


300 


foster with an adequate tariff the de- 
velopment of a mineral industry said 
to be essential, it is necessary only to 
determine (1) to what extent the min- 
eral may be classified as a war essential, 
and (2) if the domestic resource of it 
is large in proportion to the current and 
prospective demand. 

Tariff protection for manganese has 
been advocated by some because of its 
peculiar essentiality to the steel indus- 
try, which of all the country’s industries 
is the most basic and most important. 
Because of this essentiality, the devel- 
opment of a domestic supply of man- 
ganese has appeared highly desirable 


‘Development may be slow at the outset, 
if the domestic market is narrowly re- 
stricted, as where primary consumers are 
few in number and possibly have invest- 
ments in foreign ore-producing enterprises, 





and sometning to be striven for in the 
interest of preparedness, if it could pos- 
sibly be achieved. There being no ques- 
tion of the essentiality of this mineral, 
it appeared necessary to inquire only if 
the domestic low-grade resource was 
large enough to suffice to supply the 
needs of industry, when beneficiated, for 
as many years ahead as it was reason- 
able to inquire. Here again the answer 
appeared to be in the affirmative, and, 
since the inquiry first was made the 
known resources of low-grade ores and 
manganiferous materials have been 
augmented by new discovery. With the 
aid of a tariff and the research that is 
possible only by virtue of a tariff, it has 
seemed reasonable to assume that the 
development of a domestic industry was 
feasible. 


(To be concluded) 





Safety First at the 
Matahambre Mine 


WO years ago Minas de Mata- 

hambre started a systematic, ag- 
gressive safety-first campaign at its 
property in Cuba. H. C. Henrie, 
of the Phelps Dodge Corporation and 
the National Safety Council, was in- 
vited to make a study and report on 
local conditions. This report was used 
as a guide in starting an intensive 
safety-first campaign. Safety-first com- 
mittees were organized in all depart- 
ments. These committees, consisting of 
employees in the departments, meet 
regularly. In addition, a general safety 
committee was formed, composed of 
superintendents of the various depart- 
ments, the general manager being 
chairman of this committee. A safety- 
first flag is raised over the department 
having the best record each month. 
Every department has now had this 
flag at some time. 

Elimination of lost-time accidents in 
the mine has been especially difficult, 
owing to inexperienced labor and the 
prejudice of mine workmen against any 
interference with their old ideas. Most 
lost-time accidents in the mine were 
the result of injuries to the head or 
feet. All men must now wear “hard- 
boiled” hats. Prior to the safety-first 
improvements, practically all workmen 
underground wore rope-soled canvas 
shoes. These shoes are no longer per- 
mitted in the mine or in any other 
department. Every workman must 
wear leather shoes. A steady decrease 
in lost-time accidents since this rule 
was put into effect has resulted. 

Some time ago notices were posted 
that when the mine passed a period of 
30 days with no lost-time accident, a 
general holiday would be declared and 
a “fiesta” given the entire town. On 
Aug. 16, 1929, the mining department 
terminated a period of 46 consecutive 
days with no lost-time accident. The 


30-day period with no lost-time accident 
was accomplished on Aug. 1, and on 
Aug. 11 the “fiesta” was given as 
promised. Three thousand people were 
fed at a general barbecue. 

The man-shifts worked in the mine 
during the 46 days with no lost-time 
accident were 31,371. 


Scraper to Spread Rock 
From Rope Tramway 


SIMPLE, one-man method of 

spreading rock dumped from a rope 
tramway is described in Coal Age. It is 
shown schematically in the accompany- 
ing sketch. Directly under the rope is 
laid a floor of T-iron rails of 60-Ib. 
weight, set at about 10-in. centers, on 
which rock is dumped from the buckets. 
This floor is extended across the dump 
by 25-lb. T-iron rails set at 20-in. cen- 
ters, and on it moves a two-way scraper 
operated by sheaves and ropes to a 
25-hp. double-drum hoist. The idea has 
the merit of simplicity, and requires 
only portable equipment. 
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Shaft Sinking in Tennessee 





Four-ton transfer car for waste 
disposal on surface. 


HE Burra Burra mine of the 
Tennessee Copper Company, at 
Ducktown, Tenn., has two 
three-compartment shafts— 
Burra and McPherson. These are about 
2,200 ft. apart along the strike and are 
connected by haulage drifts at 200-ft. 
vertical intervals. The Burra shaft is 
sunk on a 74-deg. incline down the foot- 
wall and handles most of the mine pro- 
duction. The McPherson shaft is 
vertical and passes from hanging wall to 
footwall. Progress in sinking the two has 
averaged 160 ft. per year, the work hav- 
ing been pursued periodically in cam- 
paigns of 250 to 450 ft. Crews were 
picked from the best miners of the or- 
ganization and a bonus was paid for 
speed. The results were: too large a 
force of men, unpleasant working condi- 
tions, greater hazards, and a periodic 
upset in the organization, all of which 
were dearly paid for in cost per foot. 
Finally, a new plan for doing this work 
was devised. As described in the fol- 
lowing, it involved the careful working 
out of the details of operation for a 
small crew with specific routine duties, 
with the objectives of economy in sink- 
ing, minimum interruption of mine 
operation, and commensurate speed. 
The work of sinking McPherson shaft 
under the new plan from the 16th to 
the 18th level, under the protection of 
a 12-ft. rock pentice in the hoist com- 
partments, has just been completed. It 
was done in the footwall rock, this 
consisting chiefly of graywacke, schist, 
quartz, and pseudodiorite, and involved 
what the company classed as medium to 
hard drilling and blasting. Two of the 
shaft’s three compartments, it should be 
explained, are used for balanced hoisting 
and the third is used for ladder and 
pipes. McPherson is the supply shaft 
for the Burra Burra mine, supplies be- 


Lamar Weaver 


ing handled on day shift by four surface 
men. These men unload and rack sup- 
pies from railroad cars, deliver the ma- 
terial to the cage on order, handle drill 
steel, sharpened and dull, and keep the 
surface yards clean. The foreman who 
orders the material assists the cager in 
unloading underground if necessary. 
The cager, besides handling supplies, 
acts as pumpman. Even though he had 
time, therefore, to handle the extra sup- 
plies for shaft sinking, it would have in- 
creased the operating expense if the 
muck from sinking had been hoisted on 
day shift, inasmuch as the skip is not 
suitable for handling miscellaneous ma- 






\ Hoist on 


E Section 1-1 


Dumping Arrangement 


Fig. 1—Scheme for dumping sink- 
ing bucket at McPherson shaft 


terial as safely as this can be done with 
the cage. 

Mechanical details were planned to 
insure the greatest safety. Instructions 
were provided, as well as inspection to 
insure that they were observed. A gen- 
eral foreman and three capable working 
leaders were selected. Other members 
of the crew were taken from surplus 
trammers and timbermen or employed 
as muckers. Three crews were organ- 
ized on the basis of the wage-scale pre- 
vailing and output per man on other 
similar jobs. The cycle of operations 
included three shifts: one for drilling 
and blasting, one for mucking, and the 
third for timbering. 
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Details of the drill shift as to time, 
duties, personnel, and wages are as 
fcllows: 

Drill shift—11 p.m. to 7 a.m. 


Duties: To drill and blast round. 
Crew: 


1 working yret @ $5.88. 
3 drillers @ $ 


i uae heiot engineer @ $3.88. 


Electric blasting was used, the power 
line being equipped with a safety switch 
and also a two-way open switch for 
shorting the lead line. Exploders were 
made up at the surface exploder maga- 
zine. All blasting caps were tested by 
galvanometer. Seven delays were made 
from igniters and thoroughly water- 
proofed with shellac. These exploders 
were carried to the job in a small box 
having a section for each delay. A suf- 
ficient number of each for blasting a 
round was delivered daily. Any unused 
exploders were returned. This extra 
precaution is worth while. On account 
of the water to be encountered, a gelatin 
dynamite was selected. Drilling was 
done with four Type S49 jackhammers 
using $-in. hexagon steel. The average 
footage drilled was about 140, which 
was easily completed in time to charge 
and blast. 

The details of the timber shift are 
as follows: 

Timber shift—7 a.m. to 3 p. 

Duties: To keep timber a ‘with sinking 
(maximum distance allowed 20 ft.). To 


take loose ground down and make the shaft 
safe for the mucking crew. 


Crew: 
1 working leader 8 $4.92. 
3 timbermen @ $4.08. 
1 underground hoist engineer @ $3.88. 
Surface help chargeable to sinking: 
: hoist engineer @ $4.72. 
1 surface laborer (general) @ $3.32. 


Timber sets were swung by l4-in. 
rods at 5-ft. centers from the bearing 
timbers under the pentice. 

The details of the mucking shift are 
as follows: 


Mucking shift—3 p.m. to 11 p 
Duties: To muck out anal for drilling. 





Fig. 2—Plan of timbering at Six- 


teenth level station, 


shaft 


McPherson 
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-----—-Approximately 19'---—~----— _ 


4 holes to breast - 40 7048 holes 
flevation showing 2 shifts drilling 





Fig. 3— Sketch showing arrange- 
ment of holes in drilling, McPher- 
son shaft 


Crew: 
1 working leader @ $4.92. 
3 muckers @ $4.16 


1 underground lander @ $3.64. 

1 underground hoist engineer @ $3.88. 

Using a 25-hp. electric hoist and a 
3-in. non-twist cable, this four-man 
mucking crew loaded 393 cu.ft. per shift 
into an 8-cu.fit. bucket equipped with a 
chain and steel ball (as illustrated) for 
dumping. This method of dumping was 
selected as insuring positive protection 


from falling rock as well as speed in 
operation. The door is operated by an 
air jack from the loading level. All 
muck passes through two chutes to a 
portable chute which delivers into No. 1 
skip, illustrated by the course A-B-C 
(Fig. 1). The advantages of this port- 
able chute are evident. Bin capacity on 
surface was sufficient for a full shift’s 
muck, which made it possible to dispose 
of the muck on day shift, using the 
regular surface crew, without additional 
cost. This muck was conveyed from the 
bin up an incline track by a small hoist 
in a 4-ton car. The car was auto- 
matically dumped by a diagonal block 
that tripped the door latch, the car 
returning by gravity. Emptying the bin 
required the services of one man about 
an hour each day. 


Each shift’s work was laid out as a 
task, with overtime if more than a shift 
were needed to complete the job. Mem- 
bers of the drill and mucking crews 
received a bonus of $2 per foot for foot- 





age exceeding a 2-ft. daily average for 
a month. 

Results of shaft sinking for the month 
of October, 1929, by the scheme out- 
lined were as follows: 


Total footage (25 days worked), feet...57 
Labor cost per foot (including $14 


bonus) .........+-+e06- Pelpiee sees 41.02 
Material (excluding explosives)..... 14.63 
Rrra eee 5.80 
Air drill expense and power........ 4.09 
go ee ee ee $65.14 


Average number of cubic feet of material 
broken and handled per man-shift (24 
hours—19 men including foreman) .. .20.7 

Cubic feet broken per pound of dynamite 4.3 
The work, including all preparation, 

was completed without loss of time or 
minor accidents. No time was lost from 
powder sickness or bad air, inasmuch 
as the mucking crew followed the timber 
crew, thus allowing a lapse of eight 
hours between blasting and work in the 
bottom of the shaft. A saving of $50 
per foot was realized over the cost of 
previous work and at the same time the 
sinking crew was satisfied, this without 
inconvenience to the mine operation. 





Acid-Proof Pump for 
Small-Scale Plant 


N SETTING up small-scale apparatus 

in the laboratory for the first stage 
in semi-works development of a product, 
a small pump is often needed to cir- 
culate or feed accurately small quanti- 
ties of liquid. According to H. L. 
Glaze, in Chemical and Metallurgical 
Engineering, such a pump cannot be 
purchased. The accompanying sketch 
shows the construction of one form of 
pump he has used for several months 
in circulating strong sulphur dioxide 
solution. 

The equipment used for  operat- 
ing the diaphragms was easily con- 
structed from materials at hand, and 
the mechanism serves satisfactorily. 
Cylinders, A, were made from 4-oz. 
wide-mouth bottles by cutting off the 
bottoms about } in. up, and grinding the 
rough edges of the glass to prevent cut- 
ting the rubber diaphragms. The dia- 
phragms, B, were made of pieces of 
old balloon inner tubes stretched over 
the open bottoms of the bottles and 
securely fastened with several wraps of 
strong twine, tightly tied. This opera- 
tion takes four hands, two to stretch the 
rubber and two to tie it. Rubber stop- 
pers, C, each having two holes, were 
used in the necks of the bottles, and 
were held in place with twine “bridles” 
secured around the necks of the bottles 
under the beads. 

Bunsen valves, D and E, were made 
of heavy vacuum rubber tubing with 
three razor-blade slits or gills. The 
valves were stoppered at the free ends 
with short sections of glass rod, and 
both the stoppers and the connecting 
glass tubing were securely tied to the 
rubber with twine. Outlet valves, E, 
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were inclosed in ?-in.-bore glass tubing, 
G, with rubber stoppers tightly “bridled.” 
The drive wheel, H, was salvaged from 
an old sewing machine. A lever, J, was 
made of hardwood, the slot for the crank 
pin, J, being lined with brass. Plungers, 
K, which press on the diaphragms, were 
rubber stoppers ground into the shape 
shown, and were simply screwed onto 
the threaded stud, L, running through 
the lever, /. 

Wooden blocks, M, serve as adjust- 
able mountings for the cylinders, and 
the amount pumped per stroke may be 
regulated by the knurled hand wheels, 
N, at each end. This adjustment is deli- 
cate and ranges from one drop to several 





cubic centimeters. The pump will de- 
velop about 10 ft. of water head and 
will suck several feet, depending upon 
the strength of the diaphragms; the 
heavier and the tighter the rubber, the 
greater the vacuum developed. The 
motor, O, was a small one of the split- 
phase type running at 1,800 r.p.m. on 
60 cycles. It carried a 3-in. pulley with 
a 4-in. round belt, P. The whole mecha- 
nism was mounted upon a wooden base, 
R, with a wooden support, S, screwed 
on to carry the drive wheel. 

The laboratory junk box can be made 
to yield most of the parts required for 
the pump. Its details of construction 
are easily variable to suit individual 
facilities. Its size, for instance, can be 
considerably increased or decreased 
without materially altering the design. 
The two cylinders are separately adjust- 
able, so the pump may be used to handle 
two different fluids. 
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Pump for one or two liquids, suitable for semi-pilot-plant operation 
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Copper Production 


N DISCUSSING the world copper 

situation a difference of opinion 

exists as to whether there is over- 

production or under-consumption. 
This is an important distinction and 
ought to be, and I believe easily can 
be settled. The natural definition of 
overproduction is production of more 
than the market requires. Under-con- 
sumption needs a specific definition, and 
I take it to be the consumption of less 
than normal. The problem is to de- 
termine what is the normal copper con- 
sumption of the world. I believe that 
the accompanying chart definitely and 
accurately establishes a trend line of 
future normal expectancy of annual 
world consumption from which we may 
with some assurance say that there is 
under-consumption if the actual con- 
sumption falls below this trend line. If 
the actual consumption is above this 
trend line, that is the good luck of the 
copper industry. 


Woritp CONSUMPTION OF COPPER 


Over a long period of years consump- 
tion and production of copper must 
necessarily be equal. During the last 
fifty years, since 1880, the world produc- 
tion of copper, and hence the consump- 
tion, has shown a constant average 
cumulative increase of 6 per cent an- 
nually, and nothing but the World War 
has materially changed this trend. This 
is shown graphically in the chart, the 
straight line A-B being the trend line 
which the actual production curve 
closely approaches. This chart is plot- 
ted on a semi-logarithmic scale on which 
a straight line trend indicates the annual 
rate of increase. There is much in- 
teresting information to be read from 
this chart. 

The first striking thing is the regular- 
ity of the world production curve. The 
variations from the trend line A-B, the 
normal average, are relatively small up 
to the outbreak of the war. This pre- 
war regularity which marks the steady 
world progress of the industry over such 
a long period is surprising when it is 
considered that the period covers that 
of the birth and development of electric 
lighting, the heyday of the suburban 
trolley development and its decline, the 
development of the automobile industry 
from zero to the second largest con- 





This is largely an abstract of the first 
of a series of three articles by Colonel 
Percy E. Barbour in “The Annalist” of 
March 7, 1930. 
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and Consumption 


sumer of copper, the electrification of 
railroads, the invention of radio, and the 
greatest development of industry in the 
world’s history; the discovery of the 
world’s greatest copper mines, phenom- 
enal advances in metallurgy and in 
the operating efficiency of large tonnage 
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production; and many periods of copper 
prices above the average, when the 
much-talked-of substitution of other 
metals would be stimulated, if high 
price copper does stimulate substitution ; 
and many periods of low-price copper 
which would be expected to stimulate 
the wider use for copper if that theory 
is correct, but to neither of which the- 
ories I subscribe. 

This period has seen at work all the 
factors, good and bad, of which only a 
few have been given that affect copper. 
Yet this old world has plodded steadily 
along on a 6 per cent annual rate of 
increase in consumption and production. 


Trenp Is CoNsTANT 


Nothing but the World War made any 
material change in this trend line in 
fifty years. The curve shows the falling 
off in production in 1914, the first year 
of the war, when the whole world was 
so stunned that business judgment failed 
to realize the situation. This was fol- 
lowed by peak production to keep up 
with war demands, and then by great 
decrease in production and consumption 
in the post-war period, culminating in 
the grave industrial depression of 1921, 
so strikingly indicated by the chart. 
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Since for fifty years, the most pro- 
gressive half century in the world’s his- 
tory, no factor except the World War 
materially affected the steadily increas- 
ing consumption of copper, it is logically 
sound to assume, barring another cata- 
clysm of like proportions, that the world 
will continue at the same rate as before, 
at least for a decade or two, which is 
the important period right now, because 
it is during the next decade that the 
African coppers will come into produc- 
tion with new tonnage perhaps equiva- 
lent to 25 per cent of the world’s pres- 
ent output. 


Post-War TREND SHows SAME 
INCREASE From New Startinc Point 


It is obvious that owing to the war 
disruption of economic life throughout 
the world post-war computations cannot 
be made from a pre-war base. This is 
evident not only from the curve, but 
also from a consideration of the facts. 
For four years the entire world bent ~ 
its energies toward destruction, and 
world progress stopped. Whether we 
have yet recovered from the World War 
is beside the point here. Certain it is 
that we have to have a new post-war 
starting point. 

The statistics of copper show that at 
the end of 1924 world consumption and 
production of copper were equal. I have 
taken this point on the curve as the 
proper starting point for the new trend 
line C-D at the same rate of 6 per cent 
annual increase. The curve shows that 
the period from 1925 to 1928 was below 
normal, tending to confirm the opinion 
of economic students that a post-war 
adjustment period still exists. The pro- 
duction figures for 1929 which are avail- 
able at this time in 1930 indicate 2,136,- 
000 tons. This puts the 1929 point of 
this curve above the trend line C-D. 

Consumption figures are not yet avail- 
able, but may be approximated as fol- 
lows: Little, if any, increase has 
occurred in foreign stocks of copper 
during the year, but refined and blister 
stocks in North and South America 
increased 122,000 tons. This deducted 
from the production would give a con- 
sumption of 2,014,000 tons, to which 
must be added secondary copper, the 
total of which is not yet available. This 
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will locate the 1929 point in the curve 
practically on the trend line C-D which 
will then be between the 1928 point, 
when there was under-consumption, and 
the 1929 point, when there was over- 
production. -This is as it should be. 
Therefore I feet that one may with 
perfect assurance accept the line C-D 
as the normal expectancy of copper pro- 
duction for the next decade, and may 
call consumption figures that fall below 
this line under-consumption. 


Coprer RESOURCES 


The curve of United States produc- 
tion on this chart has the same general 
trend as the world curve, but has greater 
annual variations because the United 
States production is more sensitive to 
local or temporary conditions. 

The officially reported ore reserves 


of 21 of the important producers of the 
world, almost all for the year 1928, 
indicate resources of 49,892,996 tons of 
copper metal, or nearly fifty times the 
1928 production of these same mines. 
If the world’s copper resources were 
limited to these 21 deposits alone, and 
not one pound more copper was to be 
found in them than is estimated above, 
they would supply the world needs, at 
the estimated 6 per cent annual increase 
based on the 1924 consumption, for 
about eighteen years. That supply is 
actually in sight. 

No one believes that the production 
of these mines will be limited to the 
amounts now estimated. Some might 
not be exceeded very much; others are 
sure to be greatly exceeded. These 
21 mines in 1928 produced 1,003,866 
tons of copper out of a total world pro- 





Boring for Tin in Malaysia 


we employed in boring for 
tin in Malaysia were recently dis- 
cussed by B. A. Hadley at a meeting of 
the Broken Hill, N. S. W., branch of 
the Australian Institute of Mining and 
Metallurgy. Bore sites, said Mr. 
Hadley, are situated at the corners of 
squares or rectangles and are three to 
twelve chains apart. Empire drilling 
outfits are used, accessory equipment 
including casing in 5-ft. lengths, 1-in. 
square screw-jointed iron rods in 10-ft. 
lengths, and a sand pump. A boring 
* crew consists of eight laborers, one 


woman sample washer, and a tin 
dresser. Four of the laborers work 
at one time on a wooden platform 


erected at the bore site. The casing, 
bearing a protective shoe, and the sand 
pump attached to a length of rod on 
which are placed a number of dogs, are 
forced into the wash. The men throw 
the rod and pump upward, and, as this 
unit descends, put their whole weight 
onto the dogs, thus forcing the pump into 
the ground. Simultaneously, the other 
four men turn the casing by means of 
the four clamps fastened to it. 

The sand pump is removed at inter- 
vals, usually for each five feet bored, 
and the contents are placed in a wooden 
tub. A measuring box of 4 cu.ft. ca- 
pacity, 12x12x6 in. deep, with a nail 


three inches or halfway up the side, is 
then half filled with water to the three- 
inch mark. Into this box the drained 
sample is added, the amount of the 
sample being measured by the displace- 
ment of water. This method is gen- 
erally used for clayey wash. The meas- 
ured sample is next washed free of clay 
in a bucket, and the remainder of the 
sample again measured. From this 
second measurement is deduced the 
quantity of water required for satis- 
factory dredging. The woman sample 
washer then roughly concentrates the 
sample in a wooden dish or “dulang.” 
This rough concentrate is placed in a 
sample tin, numbered, and given to a 
tin dresser, who makes the final concen- 
tration. A good dresser does not lose 
more than 10 per cent of the tin. The 
quantity of tin obtained is weighed on 
balances that read in ounces or in 
Valentine units. One Valentine unit 
represents, for a full box, one cattie per 
cubic yard, or 1% Ib. 

One crew, under good conditions, can 
bore two 25-ft. holes per shift of 74 
hours. A depth of 110 ft. can be bored 
with an Empire drill. The final pro- 


cedure in the boring of a property is 
check boring, which is done under the 
supervision of a different engineer and 
with another boring crew. 
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duction of 1,883,431 tons, or only 53 
per cent of the total. It is not to be 
expected: that the other 47 per cent of 
the production has similar potential re- 
serves ; but that they are large is certain 
from a consideration of a few individual 
camps not included in the above. Among 
the new districts there is the Sudbury 
district, in Canada, where the Frood 
mine is equipping to produce about 
300,000,000 lb. of copper a year, with 
a life expectancy of over twenty-five 
years, perhaps fifty years. The mine is 
still in the development stage, with 120,- 
000,000 tons of rich ore in sight. Then 
there are the Rhodesian coppers. The 
average grade of ore of the Katanga 
and six important Rhodesian coppers is 
over 4.9 per cent for 280,000,000 tons 
of ore. What the tonnage of lower- 
grade ore may be no one knows. 

Hence, with eighteen years’ supply of 
copper in sight in 53 per cent of the 
present producers, which will undoubt- 
edly be increased by several years; with 
large but unreported reserves in the 
remaining 47 per cent of present pro- 
ducers; with the additional important 
present operating Rhodesian companies ; 
with the vast ore reserves in the Congo 
and Rhodesia below 4.9 per cent not 
included; with Russia a potentially large 
producer, it seems perfectly obvious that 
there can be no shortage of copper for 
world needs within the next forty or 
fifty years. 


U. S. AND ForEIGN PRoDUCTION 


From 1895 to 1928, with the single 
exception of 1921, when there was a 
serious business reaction, the United 
States has produced annually more than 
half of the world’s copper. 

In 1931 it is expected that the Inter- 
national Nickel Company will be ready 
with 200 to 300 million pounds of new 
production, Noranda with 50 to 100 
million new production, and Flin Flon 
and Sherritt Gordon a year or so later 
with perhaps another 100 million. In 
other words, Canada within a year or 
two will add about 500,000,000 Ib. of 
new production. This is equivalent to 
a new Utah Copper and a new Ana- 
conda under normal production. This 
copper is produced contiguous to the 
United States across an imaginary geo- 
graphical line with no tariff wall, and 
most of it should be produced at a 
cost much lower than the average 
United States cost. Its effect on United 
States production cannot be ignored. 
In 1932 Roan Antelope expects to add 
another 250,000,000 Ib. of new produc- 
tion, and from then until 1940 the other 
South African coppers will be coming 
in, and at the end of the decade are 
expected to be producing at the rate of 
1,000,000,000 Ib. per annum. 

Although the United States may be 
expected to produce a relatively smaller 
proportion of the total, it should not lose 
its dominating position in the world 
copper production, at least during the 
next decade or two. 
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Amber Mining in Germany 
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Fig. 1— Geographical position of the 
amber deposits of major importance 


HE history of mining and ex- 
ploiting German amber goes 
back to the Stone Age. Even 
the Roman emperors sent expe- 
ditions to the North to bring the precious 
substance down to Italy. In medieval 
times, amber commerce rose in economic 
importance together with the rise of the 
German order of knights, the Deutschen 
Ritter, who reserved the right to mine 


Friedrich Prockat 


Technische Hochschule, Berlin 


and deal in amber. After the ensuing 
centuries had seen the amber industry 
pass directly to the state or to the 
state’s concessionaires, the complete un- 
dertaking was finally absorbed by the 
government in 1899, 

Amber occurs in the Tertiary soap- 
stone stratum in the northwest part of 
the East Prussian peninsula of Sam- 
land, near Konigsberg. (See Fig. 1.) 
The best-known deposits are those of 
Palmnicken, which is still the site of 
the most extensive mining operations. 
The substance is the petrified rosin of 
evergreen trees, scientifically designated 
as the class of Pinites succinifer, and 
occurs in the most variegated forms, at- 
testing to its solidification from a highly 
viscous state. The specific gravity of 
amber ranges from 1.05 to 1.15, as 
follows: pale clear, 1.05; pale clear 
yellowish, 1.06; clear red-brown, 1.07; 
milky yellow, 1.08; and black, 1.14. 
The substance has a hardness of 2 on 
the Mohr scale and occurs additionally 
in a translucent, cloudy condition, trace- 
able to the presence of occlusions of tiny 
gas or liquid bubbles measuring 0.8 to 4 
» in diameter. In the clear amber, es- 
pecially, are found different kinds of 





Fig. 3—Main dredging bank, using scraper and loading equipment 
delivering to electric haulage 
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insects (ants, bugs, flies, spiders) as 
well as vegetal matter (wood splinters, 
pine needles, blossoms), all of which 
permit conclusions to be drawn with 
regard to the flora and fauna of the 
amber forests. As a result of its vary- 
ing conditions of origin, amber has no 
strictly definite chemical composition; 
mean values for clear amber are 79 per 





Fig. 2—Specimens of amber, with 
occluded insects 


cent C, 10.5 per cent H, and 10.5 per cent 
O,, giving the formula C,,H,,O. 

In East Prussia, the large blue-earth 
deposit containing the amber has a 
thickness of 6 to 8 m. It appears as a 
clayey, plastic sand, with a blue-gray or 
green-gray coloration that is produced 
by its glauconite content. The amber 
averages 1.6 to 1.7 kg. per cubic meter 
of blue earth. The stratum is almost 
horizontal, so that, owing to the decline 
in the sea bottom of the Baltic, the blue 
earth makes its submerged appearance 
at a distance of several hundred meters 
from the coast and many meters deep. 
Erosion of the bed of the sea by the 
Baltic, especially in spring and fall, 
loosens the blue earth at its submerged 
face, and causes the light amber to be 
washed ashore with the foam. For this 
reason amber could be collected in re- 
mote ages. About 10 per cent of the 
production now comes from coastal 
residues tossed up by the sea. 

At the coast the blue earth is covered 
by about 36 m. of heavy Tertiary and 
diluvial strata; the ratio of blue earth 
to overburden is therefore about 6 to 1. 
The diluvial deposit appears as a gray 
marl containing sizable alluvial blocks, 
which prove a great obstacle to dredging 
with buckets. 

Prior to 1923 the blue earth was ob- 
tained by shaft mining, and despite the 
slight depth of, say, 30 m., the loose 
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Fig. 4—At Palmnicken, showing the three types of dredges used in amber mining: from left to right— 


overburden offered great difficulties be- 
cause of its porosity to water flow and 
the occurrence of quicksand. After prog- 
ress in mining had also impaired the 
secondary and buttressing operations be- 
cause of the wavy formation of the de- 
posits, open mining was decided on. To 
this end a main dredging bank was built 
in a new part of the property (Fig. 3) 
for removal of the upper layers. The 
‘equipment for this open mining was 
supplied by the Maschinenfabrik Buckau, 
R. Wolf, A. G., Magdeburg. A view 
of the site from the upper end of its 
incline is seen in Fig. 4. 

A high bucket dredge with a capacity 
of 350 cu.m. and a bucket capacity of 
400 1. serves to remove the diluvial 
marl. For the subsequent clayey Mi- 
ocene sand, 20 m. thick, two deep bucket 
dredges of equal capacity and 30-m. 
working depth are used. Each of these, 
with a working weight of 180 tons, has 
a main motor of 225hp. The first bucket 
conveyor has a motor of 175 hp.; the 
locomotional motor is 25 hp. 

On a second, deeper bank, two vari- 
able dredges are set up, each having a 





. 6—Electrically operated 
haulage incline 


the “variable,” the “deep,” and the “high” 


capacity of 200 cu.m. per hour, with 
buckets of 200-1. capacity. These may 
be converted, within twelve minutes and 
without structural change, from a deep- 
dredging to a high-dredging conveyor, 


veyor such as is successfully used in 
lignite mining, with a capacity of 8,000 
cu.m. in 24 hours, and a power con- 
sumption of 100 hp. 

The blue earth, bearing the amber, 





Fig. 5—Variable dredge operating as a deep dredge delivering 
to steam-locomotive train of cars 


or vice versa. Thus the apparatus can 
meet varying conditions, and remove the 
sandy deposits lying above the blue 
earth or the blue earth itself. as is 
apparent from Fig. 5. Each of the 
variable dredges can excavate 7 to 8 m. 
high. The residue of the overburden 
on the blue earth is conveyed by tip 
carts, holding 5.3 cu.m., to a cleared sec- 
tion of the workings. 

In addition to these five 500-volt d.-c. 
bucket dredges, three spoon dredges, 
operate] by steam, at hand for auxil- 
iary needs, have a capacity of 2 cu.m. 
each spoon. For removing the over- 
burden, cars holding 5.3 cu.m., made by 
Glaser & Pflaum, are used; but opera- 
tions are being extended whereby large 
cars, holding 16 cu.m., and emptied by 
compressed air, will be used. Until a 
short time ago the overburden was re- 
moved by a flushing car and washed 
with water into the ocean. In this way, 
any particles of amber that had per- 
meated into the next layer during the 
glacial period could be recovered. But, 
because of the relatively great distance, 
the overburden is now dumped back on 
the property by means of a mechanicai 
dumper. This latter is a Buckau con- 


is raised to the surface on an incline in 
cars of 5.3 cu.m. capacity (Fig. 6). The 
latter, supplied by the Buckau Maschin- 
enfabrik, are so constructed that, when 
a fuH load is hoisted on one track, an 
empty car descends to the workings on 
the other. The dead weights are bal- 
anced. Only the weight of the blue 
earth needs to be hauled. Fig. 7 is an 
interior view of the power house, where 
an alternating current of 3,000 volts is 
available. 

For further treatment, the blue earth 
is transported to Palmnicken by means 
of electric locomotives. The cars are 
emptied over a grate in the so-called 
spray house, and the blue earth is pulped, 
with sea water under a pressure of six 
atmospheres, by the flushing methods 
familiar in the extraction of gold from 
sands. The larger amber pieces are’ 
collected by hand: the smaller ones flow 
on with the clay slurry, on which they 
float because of their low specific grav- 
ity—under 1.5. It is thus possible to 
remove the heavy material from the 
channel, as in coal technology, while the 
amber-bearing slurry flows on to a 
classifying drum, where the amber is 
segregated into different sizes. The 
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larger pieces are cleaned of their crust 
in special wooden drums (Fig. 9), to 
which sand and soda solution are added. 
At the sorting, which is done at Konigs- 
berg, these are again beaten by hand, 
so that only clean amber will be sent to 
the market. 

About 80 per cent of the total amber 
output is too small or unclean for direct 
consumption by the jewel and novelty 





Fig. 8—Spraying the blue earth 


trade. The less valuable grades are 
sorted by hand according to color, and 
used for pressed amber or secondary 
fused products. Although the applica- 
tion of mechanical sorting devices has 
been tried several times, it has not yet 
led to efficient results, because the dif- 
ferences in specific gravity are too 
slight. For pressed amber, small but 
clear and well-cleaned pieces are used. 
Careful warming and hydraulic pressure 
then permit the making of large homo- 
geneous pieces of various shapes. The 
addition of minute quantities of color 
will also give the amber a special tint. 
This pressed amber, “ambroid,” is then 
machined and fabricated in the same 
manner as natural amber. 

After washing, the dirty and small 
Pieces of amber (especially those under 
13 mm.) are subjected to dry distilla- 
tion in iron retorts in the smelting plant 
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Fig. 7—Motor and hoist equipment operating the incline 


at Palmnicken. This produces 60 to 
65 per cent amber colophony or resin, 15 
to 20 per cent amber oil, and 2 per cent 
acid. The remainder represents loss 
as water, impurities, and volatile ethereal 
oils. The resinous, glistening colophony 
is the raw material for high-grade amber 
varnish; the oil is also used in the var- 
nish industry, as well as in metal cast- 
ing and in flotation; and the acid is 
used for pharmaceutical purposes and 
in the manufacture of rhodamine dyes. 
Annual amber output of the Preus- 
sische Bergwerke u. Hiitten-A.G., which 
is working the deposits, is about 500,000 
kg., of which about 10 per cent is col- 





lected and fished up on the Baltic shore 


‘ line and 90 per cent results from the 


large mining operation at Palmnicken. 
The latter represents the handling of 
2,000,000 cu.m. of overburden and 250,- 
000 cu.m. of blue earth. The personnel 
in Palmnicken comprises 600 to 700 
men. In K6nigsberg 150 additional men 
are employed in sorting and pressing. 


~ 





Fig. 9—Wooden drums in which the 
amber is cleaned 


Power (for haulage, and so forth) is 
generated by the company in its own 
plant from upper Silesian coal. A 
transformer converts the 3,000-volt alter- 
nating current to 500 volts direct cur- 
rent, for the railway and dredges. 


Fig. 10—Finishing room, where the amber is cut and prepared for commerce 
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A Simple System 


of Numbering Mine Workings 


HE identification of individual 

mine workings by names or 

numbers is essential for main- 

taining accounts, assay data, 
and geological records, as well as for 
use in operation of the mine. Although 
almost any title will serve to distinguish 
a certain place, often in larger mines 
the numbering system becomes un- 
wieldly and troublesome. Wherever a 
definite system has been in use for more 
than a short period, changes are not 
advisable, because they would greatly 
complicate past records, but in new 
mines the early adoption of a simple and 
rational system of numbering the work- 
ings is good policy. This is particularly 
true in the present day, as more accu- 
rate records are kept than formerly and 
the numbers are therefore in more fre- 
quent use in both mine and office. 

In many older mines the level work- 
ings are referred to by location, so that 
a given record might apply to the first 
crosscut west off the Samson drift north, 
300 level. This designation is, of course, 
much too long for frequent clerical use 
and it loses its value if a new crosscut 
is driven west from the same Samson 
drift, south of the named crosscut. The 
method is somewhat improved by nam- 
ing each place, as for instance, Samson 
drift, Butte crosscut, and Idaho raise ; 
but it fails to designate the level eleva- 
tion unless a prefix is used, such as in 
300 Samson drift, and it requires a 
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International Smelting Company 
Salt Lake City, Utah 


multitude of proper names. An example 
of this extended type of reference may 
be found at the old Highland Boy mine, 
at Bingham, Utah, where the CCSW- 
DW-CCS-5th Arizona-3 level refers to 
the crosscut southwest off the drift west 
off the crosscut south from the Arizona 
stope at the fifth floor over the third 
level. This system resembles somewhat 
that of designating the working place 
by reference to the mine co-ordinates 
and elevation, which has been used at 
some mines. Both methods have the 
advantage of fixing the location of the 
place, but the designations are unwieldy 
and, where they must be used frequently 
in accounts, assay records, and on maps, 
this is a serious fault. The use of sim- 
ple numbers for all mine workings is to 
be preferred, and these should indicate 
the level or elevation at which the place 
is located. An attempt to include the 
location of the place laterally in the 
mine usually results in too great com- 
plication. 

At the Anaconda mines in Butte, 
Mont., working numbers for each mine 
are assigned in consecutive order on 


~~7-17 #3 Xe. 


y| | 
-17*1 Dr, 
wh 
1 7-11 ¥2 Dr. 4 
ee 
s 
es 700 LeveL 
7-16 DR. 
A 
wr " 
A’ S 
is 
71-212 Dr. 


Fig. 1—Numbering system employed at the Utah Delaware mine 
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each level, as 2,601 Dr, 2,652 Xc, and 
2,699 Rs, all on the 2,600-ft. level. Ad- 
ditional working places on this level are 
numbered A-2,601 to A-2,699, then 
B-2,601 to B-2,699, and so on. The 
location of the place must then be found 
by reference to the proper map. This 
method has the advantage of simplicity 
and provides each place in the mine 
with a brief designation which pertains 
to that place alone. The Utah Apex 
company, at Bingham, Utah, employs a 
similar method, but writes the level 
number in full, as 3,100-17 Dr, and re- 
serves for stopes all numbers which are 
divisible by five. In addition, a letter 
may be prefixed to indicate some sec- 
tion of the mine, and a second letter 
may be suffixed to indicate a branching 
orebody. Thus L 2,300-10 B would in- 
dicate a branch of 2,300-10 stope from 
2,300 level in the Leadville section of 
the mine. The value of these additions 
is probably more than offset by loss of 
simplicity. 

My own preference is to number 
working places by means of two num- 
bers, the first number indicating the 
level and the second number referring 
to the particular place. The numbers 
should be used in consecutive order as 
new places are started on each level, 
whether they be raise, winze, drift, 
crosscut, or stope. Thus, 21-19 stope 
and 21-172 drive are from and on the 
2,100 level, respectively. The numbers 
are brief, the method requires no 
changes if more than 99 working places 
are started on a given level, and the 
method is particularly applicable to the 
numbering of intermediate or sublevels. 
The latter cause considerable trouble in 
most systems of mine numbers. 

At the Utah Delaware mine, Bing- 
ham, Utah, where intermediate and sub- 
level workings are frequent, these work- 
ings are usually numbered from the 
raise or winze off which they were 
driven, as illustrated in Fig. 1. This 
has the advantage of assisting any em- 
ployee who is not entirely familiar with 
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the mine to find the place by simply 
locating the raise or winze with a sim- 
ilar number. Offsetting this advantage 


‘is the fact that intermediate workings 


are often numbered from levels far be- 
low, and the number may become con- 
fusing, particularly if the intermediate 
grows to such proportions that the origi- 
nal raise is no longer important, or 
possibly not in use. 

Fig. 2 illustrates two methods of num- 
bering which I have applied to inter- 
mediate workings in different mines. 
Level workings, stopes, raises, and 
winzes are numbered by the simple 
method to which preference has just 
been given. Fig. 2 the same method is 
applied to intermediate workings be- 
tween the 2,100 and 2,300 levels, 
whereby 214-24 Dr. is about the 2,150 
level, the 22-15 Dr. is about the 2,200 
level, and 273-01 Dr. is about the 2,175 
level. By indicating the level to the 
nearest 25 ft., the depth position of the 
working is immediately brought to mind 
and no additional information bearing 
on location is attempted in this very 
simple system. In Fig. 2 the workings 
between the 2,300 and 2,500 levels are 
numbered by a method which is ap- 
plicable to square-set mining methods. 
The stope floors are assigned letters 
from bottom to top in each lift, and. in- 
termediate headings are numbered and 
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Fig. 2—Methods of numbering intermediate workings 


lettered to indicate the floor elevation 
above the next lower level. Thus, 
25R-04 Dr. is a drift off the eighteenth 
floor over the 2,500 level, 25H-07 Rs. 
is a raise started from the eighth floor 
over the 2,500 level, and 25F-01 Xc. 
is a crosscut off the sixth floor over 
the 2,500 level. The elevation of inter- 
mediate workings is thus shown by a 


relatively simple number, but one must 
remember that stope floors will usually 
be thought of as third or seventh rather 
than as the C or G floor. Of the two 
methods shown in Fig. 2, the first is 
preferred, because it introduces nothing 
new to the average employee and fixes 
in his mind the approximate elevation 
of the place. 





New Method of Assay for Gold in Cyanide Solutions 


OR several years the Chiddy 

method of assaying gold cyanide 
solutions, as modified by F. Borzunski, 
has been used at the Kirkland Lake 
Gold Mines property in Ontario. This 
method, when carefully carried out, 
gives good results with fairly clean 
solutions, and with low-grade solutions, 
even when foul. But since changing 
from sodium cyanide to calcium cyana- 
mide in the mill circuit, the results from 
Borzunski’s method have not been re- 
liable for the higher-grade solutions. 

Much experimenting was done in an 
endeavor to obtain accurate results by a 
modification of Borzunski’s method. 
The proportions of tartaric acid, lead 
acetate, and hydrochloric acid were 
varied. An addition of sodium cyanide 
was tried. The amount of zinc dust 
used was varied. Variations were also 
made in the time interval and the order 
in which the various reagents were 
added. Furthermore, the temperature 
at which the various operations were 
carried out was varied. But consist- 
ently correct results were impossible of 
attainment. Typically, in two solutions 
assayed at the same time and given 
precisely the same treatment, and both 
giving tough, coherent sponges, one 
checked 60c. low against an evapora- 
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tion assay, and the other, $1 low. 
Finally, the method was abandoned, and 
I devised the following new method that 
gives consistent, exact checks against 
evaporation assays. 

Place 20 assay tons of the solution 
in a 1,000 c.c. Erlenmeyer flask. Add 
about 1 c.c. saturated lead nitrate solu- 
tion and about 15 c.c. saturated sodium 
cyanide solution. Shake and add about 
2 grams zinc dust. Close the flask 
with a rubber stopper and shake vigor- 
ously until the lead precipitate is well 
formed and settles quickly. This takes 
from one to three minutes. Sometimes 
the solution is left perfectly clear, but 
more often a slight, white flocculent 
precipitate is left in suspension. This 
goes out with the solution and does no 
harm. 

Take a piece of lead foil and put it 
in a 24 in. porcelain evaporating dish, 
in such a way as to form a lining for it. 
Invert the flask in the lead-lined dish 
and allow the lead precipitate to settle. 
Carefully allow air to enter the flask 
until the evaporating dish is full of solu- 
tion. A rack should be made with as 
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many circular holes open at the front 
as there are assays to be made at one 
time. The holes should be of such a 
size and the rack at such a height that 
the inverted flasks are held with their 
mouths just below the top edges of the 
evaporating dishes. 

After the lead has settled, remove 
the flask quickly from the evaporating 
dish and allow the solution to run to 
waste. Decant the solution from the 
lead and melt the foil with the pre- 
cipitate in a size “D” Battersea fireclay 
crucible with a high-litharge flux. If 
a heavy borax glass cover is used, the 
precipitate need not be dried previous 
to melting. We use about 60 grams 
standard mine-sample flux, of the fol- 
lowing composition: Litharge, 60 parts; 
borax glass, 15 parts; soda ash, 22 
parts; flour, 2 parts. This, with lead 
from the foil and the precipitate, gives 
a soft, clean button of about 20 grams’ 
weight. 

Although this method requires an 
extra furnace operation, the wet part 
of the assay is so shortened that the 
total time for the assay and the assayer’s 
time required for the manipulations are 
both lessened, compared with the Chiddy 
method. The assay is finished in the 
ordinary way. 
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35> PROFIT-SHARING—Apparently 
one of the first companies in the United 
States to institute any kind of profit- 
sharing scheme with its employees was 
A. S. Cameron & Company, then the 
largest manufacturers of steam pumps 
in the country, having 110 men em- 
ployed on that specialty in January, 
1870. As our readers know, Cameron 
pumps are still made, but nowadays by 
the Ingersoll-Rand Company. The 
Cameron scheme was to distribute 10 
per cent of its annual profits in propor- 
tion to the wages earned during the 
year by each employee. That the com- 
pany expected to get value received is 
made plain by the conditions of the 
offer: “Bear in mind that this distribu- 
tion of profits will only be made on con- 
dition that your increased efforts entitle 
you to it. Should the rule operate to 
our advantage, in relieving us from fol- 
lowing up the leaks and the loafers, we 
will continue it; not otherwise... . lf 
you do not appreciate the offer, we will 
consider you untrue to yourselves, to 
your families, and to your fellow work- 
men at large, and will take pains to 
make the fact known. What we expect 
in return is, that you will work earnestly 
and faithfully, and see that neither time 
nor material is wasted; that you will 
point out to us any labor-saving item, 
or other source of economy that may 
suggest itself to you. And above all, 
we expect that those who do not enter 
into the spirit of this matter will be 
pointed out to us for prompt dismissal.” 
It is evident that employers spoke much 
plainer in those days than now. 


KCK 


TS"AND ROEBLING Wire Rope 
Persists—Few of the ads carry names 
that are familiar today, but among those 
that do is one for wire rope, manu- 
factured by John A. Roebling, Trenton, 
N. J. 


KK 


ZS°THE JAPANESE Invasion— 
Our readers on the Coast will be inter- 
ested to know that some attention was 
given to the problem of Japanese cheap 
labor as early as 1870, though the Jap- 
anese colony at that time apparently 
consisted of but seven women and four- 
teen men. They lived at Gold Hill, El 
Dorado County, formerly one of the 
richest mining regions of the state, but 
at that time comparatively deserted, and 
they were starting what was then 
thought to have the possibility of “the 
addition of millions of dollars to our 
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national wealth”’—namely, the growing 
of tea. Mr. Schnell, who supervised the 
Japanese colony, was convinced that “the 
problem of tea culture in California is 
solved, and there is no longer doubt but 
we can raise as good teas here as are 
produced in China and Japan.” How- 
ever, the industry was not expected to 
grow very fast, apparently, for we are 
assured that “all hopes or fears of a 
large Japanese immigration to spring 
from this experiment may as well be at 
once dismissed.” We hesitate to say 
that the tea industry in California must 
have turned out to be a complete flop, 
lest some indignant readers write in to 
say that the best tea in the world is 


grown there. 
OK 


2S°WHEN GEOLOGY Was Younc 
—Not long ago while looking at a geo- 
logical map of northern Canada—up 
where the areal geology is aerial—we 
were struck by the apparent sameness 
of the formations in much of the coun- 
try, which condition will no doubt 
change when more two-legged work is 
done. Six decades ago, however, the 
geological character of much of our 
own country was none too well devel- 
oped. Early in 1870, for instance, a 
finely executed geological map was pub- 
lished, including most of Wyoming, 
Montana, and Idaho. But west of the 
Rocky Mountains, said Dr. Raymond at 
that time, “the map is wanting in ge- 
ological details, the whole country being 
‘laid in’ with an agreeable salmon color 
which denotes, as the text informs us, 
‘granitic, metamorphic, and basaltic’ 
formations. This only needs an ‘etc.’ 
to be quite accurate.” 


KK 


2S°THE STETEFELDT Furnace— 
Multiple-hearth roasters have largely 
displaced all other kinds, but in 1870 
the Stetefeldt shaft furnace was a 
novelty. Charles A. Stetefeldt dis- 
covered that silver ores, no matter in 
which combination the silver occurs, 
mixed with salt, are completely chlori- 
dized if they fall against a current of 
hot air rising in a shaft with no ob- 
structions whatever to check the fall 
of the ore particles. His furnace for 
this purpose was invented in 1867 at 
Austin, Nev., and first introduced for 
regular working at the mill of the Ne- 
vada Silver Mining Company, near 
Reno, Nev., in October, 1869. It is 
described in some detail in E.&M.J. of 
Feb. 15, 1870, and consists of a shaft 





made of common brick through which 
the ore and salt mixture falls from the 
charging device at the top. Heated 
air from grates is admitted near the 
bottom, and near the top is an outlet 
for the gases, with subsequent pro- 
vision for settlement of the dust. Three 
to four per cent of salt was used for 
low-grade ores, and 6 per cent for rich 
ores, about 90 per cent chlorination 
being effected, the silver then being in 
condition for amalgamation. Two cords 
of wood was used for roasting 12 to 15 
tons of ore a day. Work of this kind 
is not entirely extinct, for only recently 
zinc concentrate has been given a flash 
roast, at least experimentally, in a shaft 
furnace with no fuel at all required 
after the furnace has once been heated 
and with improved metallurgical results 
in the subsequent leaching process. 


OOK 


35°BEFORE AIR BRAKES Were 
INVENTED — The leading article in 
E.&M.J. of March 8, 1870, reminds us 
of half-forgotten practice in railroading 
that survives onlv as an emergency 
measure : : 

“The attainment of high speeds on 
modern railroads lends more and more 
importance to the question how trains 
are to be stopped against the frightful 
momentum they acquire. In England 
the methods adopted are quite clumsy. 
The engineer shuts off steam nearly a 
mile before arriving at a station. 
If all the brakemen are at their posts, 
and simultaneously apply the brakes, it 
is possible to stop an American passen- 
ger train in 600 or 800 ft. as a minimum. 
But in cases requiring instant action, 
too much time is lost by the brakeman 
in getting to the brakes, taking up the 
slack of the chain, and operating one 
brake after another. An average loss 
of 30 seconds in this way would make 
a loss of a quarter mile in stopping a 
fast train. Now how many cases are 
there in which this quarter-mile means 
awful destruction and death!” 

However, a certain measure of safety 
was insured by the use of the Creamer 
safety brake, which was wound up 
against a stiff spring and could be re- 
leased by pulling a cord in case of 
emergency. Two years later, in 1872, 
George Westinghouse invented the air 
brake. 

eK 


35°A USEFUL FORM ror Repty— 
In the “Answers to Correspondents” in 
the March 15, 1870, issue of E.&M.J. 
is a reply to one “J. J. G.,” of Waverly, 
Ohio, that we are thinking of having 
mimeographed for sending to those who 
continue to write us on the same sub- 
ject in 1930. The question is not stated, 
but it can be imagined from the reply: 
“We are not in a position to undertake 
any negotiations of the character you 
propose. If the affair is as promising 
as you represent, parties nearer home 
should be willing to take hold of it.” 

i ER. 
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A. S. DWIGHT 


Col. A. S. Dwight, president of Dwight 
& Lloyd, and a director of several other 
corporations, was married on March 14, 
at Hartford, Conn., to Mrs. Anne 
Howard Chapin, of New York and 
Hartford. 

Charles Hardy sailed from New York 
on March 14 for a stay in Europe of 
several weeks. 

Guy C. Riddell returned to New York 
early in March after a month’s absence 
in Venezuela. 

Heath Steele and Bernard Zimmer 
have been elected vice-presidents of 
American Metal. 

Lester W. Strauss has returned to 
New York City after several months 
in Tennessee and North Carolina. 

Joseph I. Vorobreff, manager of mine 
operations of the Polymetal Trust of the 
Soviet Republic, is visiting Western min- 
ing camps. 

J. V. Danko, formerly with Crown 
Mines, Ltd., has joined the geological 
staff of Loangwa, Ltd., Broken Hill, 
Northern Rhodesia. 

Frederick Laist, general metallurgical 
manager for Anaconda Copper Mining, 
has returned from a trip of inspection of 
the company’s Western plants. 

Foster S. Naething has been appointed 
manager at East St. Louis for Evans- 
Wallower Zinc, and has been elected a 
vice-president of Evans-Wallower Lead. 


Robert Goodwin, superintendent of 
Bingham Metals, Bingham, Utah, will 
succeed F. E. Turner, who retired re- 
cently, as mine superintendent of Ohio 
Copper. 


D. C. MacKallor has been elected sec- 
retary, treasurer, and a director of Con- 
solidated Lead & Zinc, in the Tri-State 
district, to succeed Vernon Jones, who 
resigned recently. 


Cornelius F. Kelley, president of Ana- 
conda Copper Mining, will deliver the 
Class Day address at the Michigan Col- 
lege of Mining and Technology, at 
Houghton on April 17. 

Hans T. F. Lundberg, of the Swedish 
American Prospecting Company, dis- 
cussed geophysical prospecting before a 
recent meeting of the San Francisco 
section of the A.I.M.E. 

A. D. Bryant, mining engineer with 
Cerro de Pasco, stationed in Peru, ar- 
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rived in New York on March 3 on a 
vacation trip, and left early in March 
by air transport for Los Angeles. 


Harry R. Wilson, metallurgist for 
Hercules Mining, near Wallace, Idaho, 
has resigned and left in March for Rus- 
sia, to accept a position as consulting 
metallurgist for the Soviet government. 


A. W. Newberry, mining engineer, of 
New York, addressed the Crucible Club 
of the Mackay School of Mines, at Reno, 
Nev., on March 18. He discussed his 
— in South African mining 

elds. 


A. Broughton Edge, who has been in 
Australia for the last two years in charge 
of the Imperial Geophysical Experi- 
mental Survey, has returned to England, 
and expects to leave shortly for North- 
ern Rhodesia. 


W. A. Wood, consulting engineer, 
who constructed the Great Falls plant 
of Anaconda Wire & Cable, left early 
in March for Russia, to advise the Soviet 
government on problems connected with 
the fabrication of non-ferrous metals. 


M. H. Merriss, formerly with Ameri- 
can Smelting & Refining, at Baltimore, 
Md., and later with Nichols Copper, at 
Laurel Hill, N. Y., has joined the tech- 
nical staff of the du Pont Ammonia 
Corporation, with headquarters at Wil- 
mington, Del. 


F. G. Bacon, assistant mill superin- 
tendent of the Midvale plant of U. S. 
Smelting, Refining & Mining, has ac- 
cepted a position as research metal- 
lurgist for El Potosi Mining, in Chi- 
huahua, Mexico. He will leave for his 
new post on April 1. 


Walter W. Bradley, State Mineralogist 
of California, has returned from New 
York to San Francisco via Panama. He 
attended the A.I.M.E. meeting in New 
York, and a conference of state geolo- 
gists with Dr. George Otis Smith, Direc- 
tor of the U. S. Geological Survey. 


Dr. Ernest R. Lilley, of New York 
University, has been awarded the John 
Simon Guggenheim fellowship entitling 
him to study abroad for one year. His 
study will concern itself with political 
and commercial policy in the develop- 
ment of natural resources in Europe. 


Victor Dolmage has been elected 
chairman of the British Columbia sec- 
tion of the Canadian Institute of Mining 
and Metallurgy. The members of the 
council for the coming year are: George 
A. Clothier, R. R. Hedley, B. B. 
Knowles, P. W. Racey, and C. W. 
Villiers. 


C. H. Brandes, formerly chief mechan- 
ical engineer and general purchasing 
agent of American Metal, and subse- 
quently vice-president of Metallurgical & 
Chemical Corporation, and International 
Process & Engineering Corporation, has 
joined the staff of Western Precipitation 
Company, with headquarters in New 
York. 


G. Keith Allen, mining engineer with 
Rhodesia Broken Hill Development, 
Ltd., sailed from New York for London 
on March 15. Mr. Allen, who has been 
visiting copper mining properties in the 
United States and Mexico during the 
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last seven months, will spend a short 
time in England, and then proceed to 
Northern Rhodesia. 

John W. Newton, formerly general 
superintendent of the Oklahoma prop- 
erties of Commerce Mining & Royalty, 
has been advanced to an executive posi- 
tion with the company, and F. 
Gartung, superintendent of the Kansas 
properties, has been promoted to general 
superintendent of all operations. He has 
appointed Gil Burke as general mine 
foreman in the first move of a general 
reorganization of the company’s op- 
erations. 

Frederick Burbidge, of Wallace, Idaho, 
has resigned as general manager of 
Federal Mining & Smelting, a position 
he has held for fourteen years. His 
resignation is effective May 1, when he 
plans to make his home in Spokane, and 
retire from business. Mr. Burbidge has 
been a prominent figure in the Coeur 
d’Alene district of Idaho for more than 
forty years. He first went to the district 
in 1888 to establish an ore-sampling 
plant. Later he was connected with 
Bunker Hill & Sullivan for eight years, 
at the end of which period he was gen- 
eral manager, and he was also manager 
of Helen-Frisco Mining before it was 
sold to Federal M. & S. 





OBITUARY 


Frank A. Wilder, professor of geology 
at Grinnell College, Iowa, and founder 
of the Southern Gypsum Company, died 
on March 7, at Abington, Va. He was 
68 years of age. 

H. A. C. Jenison, mining engineer 
with the Guaranty Company of New 
York, and formerly with the U. S. Bu- 
reau of Mines for many years, died in 
New York on Feb. 28. 

Eugene H. Teats, retired mine pro- 
moter, of Denver, died at his home early 
in March. Mr. Teats, who in his earlier 
days was active in the mining industry 
in Colorado and Dutch. Guiana, was 82 
years old. 


Morris Pierce, shift boss for Calumet 
& Arizona, at Bisbee, Ariz., died of heart 
disease recently while at work on the 
1,200 level, near the Gardner shaft. He 
was 37 years old, and is survived by his 
widow and several children. 

Ernst F. Eurich, retired mining engi- 
neer, of Montclair, N. J., and New York 
City, died in a hospital in Utica, N. Y., 
following an operation. He was 82 years 
of age, and a graduate of the College 
of the City of New York, class of 1866. 

Claude E. Siebenthal, who had been 
connected with the U. S. Geological 
Survey for nearly 30 years, died on 
March 1, in Washington. He was born 
in Indiana, in 1869, and was of Swiss 
descent. Before joining the U. S. Ge- 
ological Survey, Mr. Siebenthal had 
served with the Arkansas and Indiana 
geological surveys. He was at one time 
an instructor of geology at Indiana Uni- 
versity. 

Edward J. Lavino, chairman of E. J. 
Lavino & Company, producer of ferro- 
manganese, died in Philadelphia, early 
in March. He was born in 1852, in 
Smyrna, Turkey, where his father was 
agent for the Dutch East Indies Com- 
pany, and educated in Belgium. After 
a brief experience with the Dutch East 
Indies Company, he came to the United 
States, and in 1887 established himself 
in Philadelphia as an importer of man- 
ganese and chrome ores and alloys. 
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-“ Comment and Criticism 





Aérial Photography and 
Topographic Mapping 
To the Editor of “E.& M.J.”: 


I have just read with interest an 
editorial in your issue of March 8 on 
“Progress of Topographical Mapping 
in the United States.” All of us who 
have frequent occasion to use the U. S. 
Geological Survey maps must, at times, 
have experienced a feeling of annoy- 
ance on learning that the particular 
area in which we are interested is not 
yet surveyed. To complete the topo- 
graphical map of the United States by 
the method now in use will require a 
great many years—so many years that, 
unless the personnel is considerably in- 
creased, a large number of us will not 
live to see the finished work. A new 
method, however, is now available to the 
government—that of aérial photography, 
with suitable ground controls. It is an 
accurate method, eliminating the per- 
sonal equation to a great extent. If 
pursued on a large scale, I believe the 
cost will not greatly exceed that of 
present surveys. The principal advan- 
tage of aérial mapping lies, of course, 
in the rapidity with which it may be 
done. 

Cannot our legislators be induced to 
make the appropriation necessary for a 
thorough trial of aérial surveying, to 
the end that we may see the topographic 
map of the United States completed 
within a reasonable time, and a part 
of the talent and energy of the U. S. 
Geological Survey released for more 
advanced work? 


A. W. NEWBERRY. 
New York, N. Y. 


Shaft Plumbing With Two 
Wires in One Shaft 


To the Editor of “E&M.J.”: 


Years of experience have shown that 
the main trouble in a shaft plumbing 
job is only the difficulty to fix exactly 
the corresponding points (co-ordinates ) 
underground and on the surface, caused 
by the swinging of the wires. The 
difference between tape and angular 
measurements remains generally within 
limits so narrow that it can be neglected. 

The co-ordinates underground may 
also be located, within reasonable limits, 
by minute observations of the swinging 
wires, using the Schmidt scale. If the 
distance between the instrument and the 
next wire is less than five meters, the 
lining of the instrument can be done 
with the exactness of 15 sec., a result 
obtainable without difficulties. 

Mr. Fritz Turban proposes a 
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method in Engineering and Mining 
Journal of Nov. 9 that is no more than 
a control of the main-shaft plumbing 
job. But whereas this method of con- 
trol reaches by no means the exactness 
obtained first, its value to the practical 
surveyor seems to be doubtful. 
P. ERIMESCO. 

Freiberg, Saxony. 


Research on Silver Alloys 


To the Editor of “E.&M.J.”: 


The slump in the price of silver is 
naturally a serious matter for the silver 
mines, and, from what one can learn of 
the silver market situation, there does 
not appear to be much likelihood of an 
improvement in price, for a time at 
least, unless some unexpected develop- 
ment takes place to stimulate demand. 

Research has solved problems that 
were pronounced impossible of solution. 
For instance, the paint and varnish in- 
terests said that it was impossible to 
finish automobile bodies in less than 
twenty-four days; the silverware mer- 
chant, on the other hand, said that the 
lacquer he employed dried too quickly 
to be used for automobile finishing; but 
today “Duco” is in common use, -and 
both opinions proved to be wrong. Re- 
search needs no brief, however, because 


so many developments have taken place. 


as a result of it. 

A prize of £5,000, to be awarded to 
the person discovering a new use for 
mercury that will increase the world 
annual consumption by 5,000 flasks, 
was established recently by Mercurio 
Europeo, at Lausanne, Switzerland. It 
strikes me that the silver producers 
might overcome their price difficulties 
by offering a substantial award to any- 
one perfecting an untarnishable sterling 
silver alloy (925 fine), and possibly a 
second lesser award to anyone discover- 
ing a new industrial use for silver. For 
instance, if a silver alloy were dis- 
covered that presented unquestionable 
advantages over any other material, and, 
as a result, a better automobile could be 
made, the consumption of such an alloy 
would be enormous, even if only a few 
ounces were used in each new car. 

I know that considerable research has 
already been done on silver alloys, but 
that does not mean that the riddle can’t 
be solved. If this suggested research 
should be successful, and one or both 
problems should be solved, the demand 
for silver would be increased greatly, 
probably to a point where consumption 
in the United States would exceed pro- 
duction. When that point is reached, 
and consumption does exceed produc- 
tion, one of the great arguments used 
by members of Congress against a tariff 





on silver will be completely silenced. 

The suggestion for an award for re- 
search work on silver alloys is not 
original with me. The American Silver 
Producers’ Association and _ probably 
others have considered it from time to 
time, but, owing to the present price 
trend and its serious effect on the in- 
dustry, the thought should have im- 
mediate and serious reconsideration. 
Furthermore, although the Mercurio 
Europeo offer of an award to research 
men of the world is inspiring, the prob- 
lem submitted therein is, in my opinion, 
much more difficult than the silver re- 
search problem. 

In closing, I wish to commend to all 
those concerned with the problem your 
editorial “Stimulating the Demand for 
Silver,” which appeared in the Jan. 23 
issue. In connection with the uses of 
silver, the fact that it is one of the few 
metals occurring frequently in the native 
state testifies to its industrial fitness. 
A reasonably priced alloy containing 
silver and possessing a high degree of 
indestructibility when buried in soil 
would be in great demand for innumer- 


able uses. J. A. Futon. 
Mackay School of Mines, 
Reno, Nev. 


e 
Exposing Questionable 


Promotions 


To the Editor of “E.&M.J.:” 


I believe that Engineering and Mining 
Journal, in publishing comments on 
questionable promotions in the mining 
industry, accomplishes a great amount 
of good. In particular, the editorial in 
the Nov. 2 issue, on “Secret Processes 
and the Making of Vast Profits,” inter- 
ested me, because a short time after 
reading it I was passing through Cisco, 
Utah, on an examination trip, and heard 
the company in question bitterly criti- 
cized by freighters and miners who had 
shipped ore to Denver and were dis- 
appointed at the absence of pay therefor. 

The company also shipped ore from 
New Castle, Colo., to the amount of two 
cars, the labor cost of producing which 
was more than $50 per ton. Unpaid 
bills in that section are a fine testimonial 
to the results of the secret process. I 
note that the freighting cost of the ore 
in Utah was $40 per ton to the railroad, 
which compares poorly with the esti- 
mated cost shown in the prospectus, of 
$32.70 for mining, treatment, refining, 
and haulage. But such details rarely 
bother the promoters of a secret process. 

One town is much interested in a 
lead-zinc prospect on which another 
company is beating the same tom-tom of 
easy profits by the use of a wonderful 
process. There must be some favorable 
condition in Denver for the breeding of 
promotions of this character. Perhaps 
the “mining psychology,” as the Denver 
newspapers call it, has gone slightly 
sour. ENGINEER. 
Denver, Colo. 
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INDUSTRIAL PROGRESS 






a 


Chain Feeder Successful at Horne Mine 


in Underground Chute 


HE possibility of controlling the 

flow of cre through a large bin 
or chute opening by means of a curtain 
of endless chains that, hanging from a 
drum above, rest against the ore stream 
in the chute and by their weight and 
their forward speed cause the stream 
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the flow cf ore from the: pocket to the 
crusher through an opening 54 in. wide 
and 44 in. high by means of a finger 
gate, but, hearing of the chain feeder, 
made inquiries about it, at the same 
time expressing doubt that it would be 
able to handle such large pieces of ore 
successfully. They were assured that 
a No. 8C feeder, working in a chute 
48 in. wide at the end (delivering at 








Sketch showing approximate arrangement of chain 
(No. 8C) at underground crusher station, 
Actually the drive is at the right of the 


feeder instead of the left as shown in the end view. 


to move at some pre-determined rate 
(or keep it from moving, if stationary), 
was discussed in detail in Engineering 
and Mining Journal of April 20, 1929, 
pages 647-48. At that time the chain 
feeder of the Ross Screen & Feeder 
Company, 247 Park Ave., New York, 
to which reference was made, was just 
being introduced in North America. 
although in use abroad for two years 
previously. A point stressed by the 
company was that it was as applicable 
in mine chutes underground as it was 
in bins on the surface at mills and 
other plants. 

At or about this time, the Horne 
Copper Corporation, at Noranda, 
Quebec, was completing its plans for 
an underground crusher station. The 
crusher, a 36x48-in. Buchanan jaw- 
type breaker, was to receive its feed 
from an ore pocket cut in the rock and 
having 4,000 tons’ storage capacity. 
The ore to be handled was a very 
heavy sulphide, which broke large, the 
pieces of maximum size being 36-in. 
cubes and the average 12-in. cubes. 
Crusher feed desired was 300 tons 
per hour. 

The engineers had planned to control 
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Chain feeder in 
Horne mine, Nor- 
anda, Que., control- 
ling flow of ore 
from pocket to 
erusher. Each link 
weighs 60. Ib. 
Chain curtain 
weighs over 7 tons 
and moves at 22 ft. 
per minute to feed 
300 tons per hour. 
It is driven by 5-hp. 
motor, seen in up- 
per right. 


McGraw-Hill Publication 


right angles to the 48-in. side of the 
crusher opening) and requiring ap- 
proximately 4 hp. to operate, was 
capable of controlling the flow of 
material specified and that under no 
conditions would the ore be able to pass 
the chain curtain. So sure was the 
manufacturer on this point that he 
stated that, even if the pocket were 
emptied and carloads of the biggest 
material were dumped into it, the ore 
would not get by the chains. Further, 
he suggested that the height of the 
chute opening (44 in.) be increased to 
make the throat 54 in. high in a line 
at right angles to the chute bottom, to 
avoid all possibility of choking. 

As a result, a No. 8C chain feeder 
was installed by the Horne company. 
In the size and weight of the chains 
composing the curtain and the total 
weight of the latter is found an ex- 
planation of the confidence of the man- 
ufacturer that the installation would 
prove successful. The curtain consists 
ef seven chains of 36 60-lb. (approxi- 
mately), 23-in. links each, the total 
weight being 14,875 lb. To feed 300 
tons an hour these chains move at a 
speed of 22 ft. a minute, or approxi- 
mately three revolutions of the drum 
from which they hang. 

As supplied by the manufacturer, 
the equipment included the structural- 
steel supporting frame and driving gear 
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complete, back to the motor. The 
latter is a 5-hp. English Electric Com- 
pany motor (55 volt, 25 cycle, 3 phase). 
It is coupled with a speed reducer. The 
accompanying sketch shows the layout, 
without details. The feeder and the 
crusher it supplies are seen in the 
halftone. 

Evidence that the feeder has success- 
fully performed the service for which 


it was installed is found in the fact that | 


the Horne company has recently dupli- 
cated the order. The new feeder will 
supply the same crusher from a sec- 
ond raise some distance away and in.a 
direction at 90 deg. to that of the first 
ore stream. It will differ from the 
first only in having one chain less, 
this because it will feed at right angles 
to the 36-in. side of the crusher opening. 





Some Improvements in Underground 
Lighting—Other New Devices 


"T BANKS to the attention given by 
operators to the problem of im- 
proving electric current supply, the 
power supplied to mine haulage systems 
today is largely free from extreme 
fluctuation. To secure locomotive head- 
lights of the desired brilliance for un- 
derground haulage work in the past, 
operators have employed the arc light, 





This incandescent-type motor 
headlight replaces the cus- 
tomary are-type 


this being the only illuminant not 
greatly influenced by unsteady voltage. 
The arc light, however, has not been 
entirely satisfactory, because of the con- 
stant attention necessary for its upkeep. 
In view of the improved power supply, 
the use of incandescent lamps in place 
of arc lamps is rendered practicable and 
a special (Type MS) _ incandescent 
mine headlight has been introduced by 
the Ohio Brass Company. Where the 
voltage is fairly uniform, states the com- 
pany, this light is the equal of arc 
headlights and at the same time costs 
less to maintain. 


A Centrifugal Vibrating Screen 


In view of the importance of vibrat- 
ing screens for sizing, Allis-Chalmers 
has developed a screen of this type, 
which it has styled “Centrifugal.” The 
vibrating motion is produced mechani- 
cally and transmitted to the screen body 
so that it is equal over the entire screen 
surface, thus insuring maximum capac- 
ity under all conditions. 

The screen is made in various sizes 
and with single or multiple decks. - It 
is:sturdily built and has self-aligning, 
anti-friction roller bearings. The 
screen surfaces are easily removed. The 
angle at. which they are set- may be 
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easily adjusted. Enclosed fan-cooled, 
squirrel-cage motors with anti-friction 
bearings are used for driving these 
screens through short-center V-belt 
drives. 


Measures Air Velocity 


For making rapid and accurate sur- 
veys of air and gas currents, the O. 
Zernickow Company, 15 Park Row, 
New York, has devised an instrument 
which combines the so-called “Robinson” 
cup cross with a centrifugal tachometer. 
This has been given the name of the 
O-Z  anemo-tachometer. Ordinarily, 
anemometers are used to give the total 
distance in miles over a certain period— 
for instance, one minute. From this the 
average speed for the total duration of 
the test is ascertained by using a cali- 
brating table. These instruments, how- 





A new vibrating screen 


ever, do not serve the purpose when the 
exact speed at any moment and the time 
and amount of speed fluctuations are 
desired. The new device shows instan- 
taneously the air velocity and its fluctua- 
tions in miles per hour and meters per 
second. It may be used for determining 
air capacities of fans, pumps, compres- 
sors, and blowers, in addition to meas- 
uring the speed of air and gas current 
in general. 


Electric Cap Lamp Improved 


An accompanying photograph shows 
the new Edison Model H miner’s elec- 
tric safety cap lamp. The headpiece 
is of bakelite and is designed to direct 
the light where it can be most effi- 
ciently used, whether the user is work- 
ing or walking. The maximum beam 





Bakelite is used in the headpiece of 
this electric cap lamp 


candle power falls in the direct line 
of vision, this arrangement also throw- 
ing more light to the feet, which is of 
advantage in walking. The reflector 
has 33 per cent greater reflectivity than 
previous models and a much increased 
beam candle power, and is more 
strongly and compactly built. A goose- 
neck replaces the cap-hook eyelet, an 
advantage in low places. A single two- 
filament gas-filled bulb is empl8yed, 
permitting use of the entire surface of 
the reflector, and increasing the total 
amount of light available. Mine Safety 
Appliances Co., Pittsburgh, is the maker. 
For High-Speed Hoisting 

To speed up the handling of mate- 
rials about a plant, a new line of electric 
hoists, ranging in capacity from one- 
half ton to 10 tons and designed to per- 
mit high-speed operation, has been de- 
veloped by the Milwaukee Electric 
Crane and Hoist division of the Har- 
nischfeger Corporation. The new hoist 
has roller bearings, forged, heat-treated 
gears and pinions, forged steel wheels, 
and alloy-steel shafts which are ground 
to size. It is shown below. 


Standardizing Driving Mediums 


Standardized drives for screw con- 
veyors have been developed by H. W. 
Caldwell & Son Company, Chicago 
(subsidiary of the Link-Belt Company), 
in pursuance of their plan to standardize 
various driving mediums. This drive 
is for conveyors 8 to 16 in. in diameter 
and is produced in two types, C and D. 
The first involves two speed reductions 
between motor and conveyor, each 
through a silent chain drive fully in- 





For plant hoisting 
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closed in an oil-retaining steel casing, 
and an efficient worm gear speed re- 
ducer designed to serve as a thrust end 
and a drive for the conveyor. The sec- 
ond drive (Type D) consists of a 
direct-coupled reducer mounted with 
motor on a unit base plate. This per- 
mits the selection of a worm-gear re- 
ducer according to the horsepower rat- 
ing, without regard to the size of the 
conveyor trough. All of the reducer 
bearings are anti-friction with automatic 
lubrication. These standard drives per- 
mit a range of conveyor speeds from 45 
to 125 r.p.m., standard motors of 860, 
1,160, 710, or 1,430 r.p.m. being used. 


For the Steel Sharpener 


A new line of shank-and-bit punches 
designed to fit its No. 34 drill-steel 
sharpener has been introduced by In- 
gersoll-Rand. One of these punches is 
shown in the accompanying cut. Feed 
cylinder, valve chest oiler, and guide 
holder are constructed in one piece. The 
valve chest is bushed. Operation is said 





Representing a new line of shank-and- 
bit punches for steel sharpening 


to be speeded by the short throw and 
easy reach of the operating lever. Com- 
plete lubrication is maintained from one 
oil chamber. 

In action, the punch is positive, the 
punching pin being driven out of, as 
well as into, the steel, which is held 
clamped in the sharpener meanwhile. 
Combination shank-and-bit guides per- 
mit handling both bits and shanks on any 
one steel section without changing 
guides, and assure correct alignment of 
the steel to be punched. Equipped with 
this punch, the No. 34 sharpener will 
handle any section of drill steel up to 
14 in. in diameter and will make bits up 
to 24 in. in diameter. 


For Welders 


A new rod (Weldite C-No. 6 fluxed) 
has been introduced for carbon-arc 
welding by the Fusion Welding Corpo- 
ration, of Chicago. It is said to be 
adaptable for welding mild plates and 
castings at substantially increased speed. 
It gives a strong and ductile deposit, 
which is more readily machinable than 
deposits made with the filler rod that 
is usually employed with the carbon-arc 
process. 
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A New Frequency Meter 


The design of a new frequency meter 
(Type SY), introduced by Westing- 
house, is such as to permit the produc- 
tion of instruments having a scale range 
of plus or minus two cycles for 60-cycle 
work, with operating torques at least 
equal to those used in corresponding 
voltmeters, and a remarkable freedom 
from temperature or voltage error 
effects. The circuit design is such that 
the indication depends only on the values 
of inductive and capacitative reactance. 
Thus the temperature effect is so small 
that it can hardly be measured. The use 
of a special type of condenser is partly 
responsible for this. The ranges ob- 
tainable are from 54 to 66 cycles, or 
from 58 to 62 cycles for use on 60-cycle 
systems. Inasmuch as the instrument is 
responsive to changes of 0.01 cycles, 
frequency changes caused by variations 
in the load can be readily observed. 


Belt Lacing Improved 


Complaints having been received that 
the rawhide pins supplied for certain 
sizes of its steel belt lacing were not 
entirely satisfactory under damp or wet 
conditions, the Flexible Steel Lacing 
Company of Chicago, is now furnishing 
sectional steel rocker-hinge pins for its 
No. 15 Alligator lacing and a new type 
of corrugated wire hinge pins for its 
Nos. 00 and 1 lacing. 


A Seven-Mile Rope 


What is said to be the longest, single- 
piece of wire rope fabricated on the 
preformed principle has recently been 
made in England by British Ropes, Ltd. 
This rope is 14 in. in diameter, 6x7 Lang 
lay, 37,500 ft. long, and weighs 35 tons. 
It is now in use as a mine haulage rope 
and is working in a coal mine which ex- 
tends under the sea. 


Machining Manganese Steel 


N AN ARTICLE on the use of man- 

ganese steel in mining, in the issue of 
Jan. 9, 1930, the statement was made 
that “the tough character of manganese 
steel precludes the use of machine tools.” 
Commenting on this in a recent letter, 
Edgar Allen & Co., Sheffield, England, 
says: 

“If this statement is intended as a 
limited and conditional one, it is, of 
course, correct, as there are certain 
operations on manganese steel that can- 
not be carried out with machine tools, 
grinding in such instances being the 
only possible operation. Probably this 
was what the author meant. 

“The statement as it stands, however, 
is too sweeping, and is likely to convey 
a wrong impression to the reader not 
fully abreast of recent tool steel develop- 
ments. In a great many operations on 
manganese steel the use of machine tools 
provided with the very latest high-speed 
steels is a perfectly sound commercial 
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proposition. For example, in our own 
works, on commercial production, one of 
our special design twist drills has drilled 
as many as 88 holes of 4%-in. diameter 
through cast manganese steel 7 to 4 in. 
in thickness, without a grind. In regard 
to machining as distinct from drilling, 
in a large English works, manganese 
steel castings have been successfully 
machined with high-speed steel at 11 ft. 
per minute with ys-in. cut and 3-in. 
feed. The cuttings were not torn off, 
but were genuinely cut. 

“We quote these merely as typical 
examples of what is being done in the 
way of commercial machining and drill- 
ing manganese steel. Modern metal- 
lurgical research has effected a revolu- 
tion in the finishing of exceptionally 
hard and tough materials, even man- 
ganese steel having had to bend the 
knee, if not to fall.” 


A Correction 


On page 150 of the Annual Review 
Number of Engineering and Mining 
Journal an error was made in stating the 
range of sizes of the Sullivan Machin- 
ery Company’s angle-compound com- 
pressors. In single units these ma- 
chines are now available in capacities of 
287 to 2,553 cu.ft. of free air per minute. 
In the twin or double units with motor 
between, the capacities run up to around 
5,100 cu.ft. 





BULLETINS 


Screens — Stephens-Adamson Manu- 
tacturing Company, Aurora, Ill. Vibrat- 
wng screen. 


Line Material—Westinghouse Electric 
& Manufacturing Company, East Pitts- 
burgh, Pa. Catalog 234. Line material 
for railways and mines. 


Furnace Fans—Wagner Electric Cor- 
poration, 6400 Plymouth Ave., St. Louis, 
Mo. Bulletin No. 166, describing the 
use of fans for warm air furnaces. 


Motors—General Electric Company, 
Schenectady, N. Y. Bulletin No. GEA- 
1,171, describing synchronous motors in 
the mining industry 


Zinc Powder—New Jersey Zinc Com- 
pany, New York, N. Y. “Metallic Zinc 
Powder in Industrial Paint,” comprising 
historical outline, scope and application 
of zinc as a paint pigment, and results 
of tests. 





INDUSTRIAL NOTES 


P. H. & F. M. Roots Company, of 
Connersville, Ind. has merged with 
the Connersville Blower Company and 
other interests, and is now under the 
control of the Stacey Engineering Com- 
pany, of Columbus, Ohio. 


Northwest Lead Company, of Seattle, 
Wash., announces that the employees of 
its Seattle plant have just completed a 
100 per cent safety record, with no lost 
time accidents during the entire- year- of 
1929. 
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Pittman’s Silver Tariff Is 
Passed on Second Vote 


N WEDNESDAY, March 19, Sen- 

ator Pittman’s silver tariff amendment 
was passed on reconsideration by the U. S. 
Senate in night session. From the vote 
of 32 to 36 that previously defeated the 
amendment a heavy shift in sentiment, 
brought about a roll call of 55 in favor 
and only 12 against, with 29 Senators not 
voting. Senator La Follette, outstanding 
low-tariff proponent of the progressive 
group, had the older ballot inserted in the 
record to show where the changes had 
occurred. Vote trading is being charged 
as the cause of reversals on such items as 
cement, sugar, and other important com- 
modities. Some of the Senators defended 
their shift in vote by stating that they 
had not previously thought of silver as a 
commodity subject to tariff protection like 
any other product meeting foreign com- 
petition. They were impressed by the 
number of mines that had closed since 
the last vote. 

The Pittman amendment takes silver 
from the free list and assesses all ores, 
mattes, bullion, dross, or scrap at 30c. 
per ounce on the silver content thereof. 
Provision is made that imports shall be 
bonded at the duty on twice the estimated 
silver content and the duties based on later 
sampling at the refineries under govern- 
ment supervision. Silver may be imported 
under bond for re-export duty free. Cir- 
culating minted coins at an exchange value 
not over $100 also would be given free 
entry under the proposal. 

A silver tariff will stabilize the hard- 
hit market by the elimination of dumping 
from British India and China, Senator 
Pittman stated in explaining his amend- 
ment. 

An export association is seen as the next 
logical step in silver marketing. Such a 
group could be formed under the Webb- 
Pomerene Act to carry on the export trade 
of the entire industry. Senator Pittman 
stated that since one-fourth of domestic 
production is for foreign trade, such an 
organization could work, as in the case of 
copper, taking 25,000,000 oz. for bank de- 
posit. On this, loans could be made pro 
rata to the miners pending shipment of 
the silver at times when the demand is 
greatest and market conditions are most 
favorable. Under the present haphazard 
methods, the Senator declared, the price 
of the metal is controlled by daily fluctua- 
tions in the London market. 

Some skepticism is registered among 
Washington observers as to whether a 
tariff can be effective on an item with 
such a large ratio of exportable surplus. 
According to economic theory, such com- 
modities tend toward the world price re- 
gardless of artificial stimulus through a 
tariff. As silver is produced largely in 
conjunction with base metals, critics of a 
tariff argue that the volume of supply is 
not likely to fall to such an extent that 
the surplus would not minimize tariff bene- 
fit. The burden of government inspection 
on the smelters and their possible loss of 
business are named as other objections to 
a silver duty. 
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NEWS OF THE INDUSTRY 


Testimony Taken by House Committee on 
Government Production of Radium 


FTER having taken the testimony: of 

othcials of the U. S. Bureau of Mines 
and physicians on the Kelly Radium Bill, 
the House Mines and Mining Committee 
has decided to consider the matter in execu- 
tive session for the purpose of determining 
its action in making a report to the House. 
The bill, as introduced by Representative 
Kelly of Pennsylvania, authorizes the Bu- 
reau to manufacture 1 gr. of radium and 
to deliver it to the Veterans’ Bureau for 
use in the government hospitals. 

One point that will be considered in the 
executive session is whether an amendment 
should be made authorizing the manufac- 
ture of a larger amount of radium than 
was at first contemplated. Representative 
Kelly has expressed the opinion that pro- 
duction of as much as gr. may be 
desirable. The appropriation carried in 
the present bill will have to be increased if 
the amount of radium called for is in- 
creased. The appropriation asked to ob- 
tain 1 gr. of radium is $100,000. 

Although Bureau officials are somewhat 
skeptical of the practicability of launching 
the government into the production of 
radium, doctors who appeared before the 
committee were enthusiastic in their in- 
dorsement of the plan. Dr. O. P. Hood, 
chief engineer of the technological branch 
of the Bureau of Mines, explained that re- 
search activities with radium were dis- 
continued after 1915 and that reorganiza- 
tion would be necessary to go into the work 
again. Only a small amount of the equip- 
ment used formerly is in condition for fur- 
ther use, the committee was informed by 
A. C. Fieldner, chief of the experimental 
station division. Possibly some radium may 
be recovered as a byproduct in the manu- 
facture of vanadium, he stated. If suitable 
arrangements could be worked out with 
the producers of vanadium, he said, radium 
could be extracted at a cost of about $50,- 
000 a gram. Mr. Fieldner said that the 
cost of manufacture has increased 50 per 
cent since 1915, while the quality of the 
ores has been deteriorating. He conceded 
that production of radium might be facili- 
tated by extraction of vanadium. With 
such extraction the cost of the radium 
would probably be decreased below $50,000 
a gram and other valuable byproducts 
might further reduce the cost of production, 
he said. 

Dr. Hood interposed the statement at 
this point that it would be a misfortune for 
the Bureau to raise expectations for the 
cheap production of radium that could not 
be carried out. The entire production of 
the Bureau up until the time that it dis- 
continued the work amounted to 8 gr. at a 
total cost of $400,000, he stated. Members 
of the committee expressed the opinion, 
however, that modern metallurgical devel- 
opments should make possible a reduction 
in the cost of production. 

Interest in radium is slight, Paul M. 
Tyler, acting chief engineer of the Rare 
Metal and Non-Metals Division, stated. 
No carnotite has been mined in the United 
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States during the last six years. An ex- 
tensive domestic radium industry would 
have to depend on carnotite ores, contain- 
ing three elements, he declared. Vanadium 
is the only one of the three for which a 
wide demand now exists. The Belgian in- 
terests are encountering difficulty in mov- 
ing radium and they have not been able to 
market any great amount of the uranium 
residue, he said. A slight demand -exists 
for uranium oxide in coloring glass, but he 
estimates that twenty tons of uranium is 
already available to meet any possible 
domestic needs. 

Reserves of radium in domestic ore are 
about 200 gr., Mr. Tyler said, but figures 
are not available to show their grade. It 
is contained in ores averaging 1 or 4 per 
cent uranium oxide. Carnotite orebodies 
are small and scattered and the only record 
available on grade consists of information 
compiled by the Standard Chemical Com- 
pany and turned over by that concern to the 
Belgian producers. Cost of production for 
Standard Chemical was about $70,000 a 
gram, and reliable reports indicate that the 
Belgian interests can produce radium for 
$20,000 a gram. The high price charged— 
$70,000 a gram—results from the high sell- 
ing costs. Many engineers believe that a 
reduction in the price would not accelerate 
demand, Mr. Tyler added. 

A careful survey of resources would be 
necessary before the government entered 
the radium-production field, J. W. Davis, 
chief engineer of the Information Division, 
declared. In mining carnotite ore for the 
National Radium Institute in 1913 about 
40 per cent of the personnel had to engage 
in prospecting, he added. Dr. Howard A. 
Kelly, of Baltimore, and Dr. T. Abbe, of 
Washington, testified that the medical pro- 
fession and the hospitals need large quan- 
tities of radium. 


Verde Central Drifting on 
Contact at 1,400 Level 


Drifting on a quartz-porphyry-green- 
stone contact on the 1,400 level of the 
Verde Central mine, near Jerome, Ariz., 
is being undertaken to prospect this contact 
and also explore under the favorable show- 
ings on the 1,000 level in the Crown Point, 
Butte, and Apex claims of the company. 
About 200 ft. of slight quartz and chal- 
copyrite mineralization has been opened 
up. Development work at the property has 
been limited by hoisting capacity, which 
is required for ore production. As soon 
as some stopes are emptied of all ore, how- 
ever, they will be used for dumping waste. 
No new ore was cut in 1929, but several 
stopes have shown greater width and length 
than anticipated. Operation of the new 
300-ton concentrator has been satisfactory. 
A 3-ft. Symons cone crusher and additional 
MacIntosh flotation cells have been in- 
stalled. 








C. & A. Developing New Ore 
at Bisbee and Ajo Mines 


EVELOPMENT of new ore reserves 

at its Bisbee and Ajo mines is in- 
dicated in the annual report of Calumet & 
Arizona Mining, operating copper proper- 
ties in Arizona and New Mexico. At 
Bisbee, ore is being developed in the Cole 
shaft territory that gives promise of new 
ore zones in hitherto unprospected ground, 
and at Ajo,. work on the approach to the 
New Cornelia pit has enlarged reserves of 
both carbonate and sulphide ores. Progress 
on the construction program has been good, 
work on the New Cornelia mill and the 
Bisbee mines being almost complete. 

Development at the Cole mine has shown 
ore in widely separated areas, particularly 
on the 500 level in the southern part of the 
Smogler claim and on the 1,200 level in the 
southwestern part of the Atlas claim, where 
bodies of high-grade copper-silver ore were 

‘ recently encountered. Work on the Camp- 
bell orebody has shown that it continues 
from the 1,300 level to below the 2,200 
level. An irregular oxide orebody of con- 
siderable size has been developed 150 ft. 
north of the Campbell shaft and a small 
body of sulphide ore has recently been 
found on the 1,800 level of the Junction 
mine in the Reindeer claim. This discovery 
is in a new area and may prove of great 
importance, according to D. M. Rait, super- 
intendent of the Bisbee mines. 

In the development of the new approach 
at Ajo, additional tonnages of carbonate 
and sulphide ores were encountered, accord- 
ing to M. Curley, manager of the New 
Cornelia property. Completion of the ap- 
proach has been retarded by reason of 
mining these additional tonnages, as it has 
been extended beyond the slope lines origi- 
nally planned. Six diamond-drill holes 
were completed during 1929, and these have 
developed a substantial tonnage of sulphide 
ore. Work on the three new concentrator 
units, which will bring sulphide-ore capacity 
up to 15,000 tons daily, is about 85 per cent 
complete. Installation of a new 7,500-kw. 
turbine at the power plant has been com- 
pleted. 

At the Eighty-Five mine, near Valedon, 
N. M., the large flow of water encountered 
in April, 1929, hampered development work 
and little new ore has been added to re- 
serves. However, the Jim Crow shaft 
has now been deepened to 1,117 ft. and 
connections have been made with the old 
workings on several levels. Because of the 
hot water encountered on the 1,650, a Green 
Fuel Economizer radial flow fan was in- 
stalled in December to permit continuation 
of mining at depth. z 


a 
Christmas Sinks New Shaft 


A new hoisting shaft is being sunk east 
of the fault at the Christmas Copper prop- 
erty, near Hayden, Ariz., to supplant the 
present operating shaft, which is too small 
to handle the tonnage required for the 
company’s 400-ton concentrator, according 
to F. P. Knight, president of Iron Cap 
Copper, which controls the Christmas mine. 
At present ore to supply the mill is being 
taken out through a tunnel at the 400 level, 
from which practically the entire tonnage 
is being extracted. Development has 
showed excellent ore at the 800 level after 
unwatering the shaft, and the new shaft, 
which will cost about $125,000 to sink and 
equip, will permit mining this area. In 
addition to 400 tons of milling ore, the com- 
pany is shipping about 150 tons of smelting 
ore daily. 
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Erecting dredge No. 6 of Fairbanks 
Exploration, near Fairbanks, Alaska 


Idaho Copper Appeal Denied 


Due to the lack of a substantial argu- 
ment, the U. S. Supreme Court on 
March 12 dismissed the appeal of the 
Idaho Copper Corporation from an in- 
dictment for using the mails to defraud 
in connection with stock promotion. 
This verdict was handed down by the 
district court for southern New York. 
It mentioned George Graham Rice and 
the Wall Street Jconoclast as  co- 
defendants. The indictment handed 
down by the district court charges that 
the defendants “devised and intended to 
devise a scheme and artifice to defraud” 
certain persons specified, by inducing 
them to purchase shares of stock of the 


Idaho Copper Corporation through 
false representations as to its value. 
a 


Finish Seven Troughs Mill 


Completion of the new 100-ton cyanide 
mill of Seven Troughs Gold, near Love- 
lock, Nev., and starting of operations at 
the plant is expected by April 15. De- 
velopment work at the mine was 
curtailed early in the month,:- pending the 
completion of the new 11,000-ft. air line 
on March 15. Three raises have been 
put up from the south drift on the 7,800 
crosscut, however, and all are reported 
to be in ore. Connection between the 
new tunnel workings and the bottom of 
the old Tyler shaft has been made by 
a 600-ft. winze. 


Water Hampers Gold Hill 


Work on the 300 and 400 levels of 
the Gold Hill Development property, 
near .Round Mountain, Nev., has beén 
suspended because of the heavy flow of 
water struck on the 400 level. Seventeen 
men have been laid off, pending the 
arrival of heavy-duty pumps ordered. 
Work is being continued on the 115 
and 225 levels, however. A total of 
1,000 ft. of ore has now been opened 
on the 225 level. Preparations for in- 
— of the pumps is now being 
made. 
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2,000-Ton Mill Planned 
at Errington Mine 


PERATIONS of Treadwell Yukon 

at the Errington mine, in the Sud- 
bury district of Ontario, will be on a 
basis of 2,000 tons of zinc-copper-lead 
ore daily, if the present development 
program fulfills expectations, according 
to W. Bradley, president of the 
company. In addition to a concentrator 
to handle this tonnage, a smelter and an 
electrolytic zinc plant, with a capacity 
of 75 tons of zinc daily, will probably 
be built. The company has notified the 
Ontario government that 23,000 hp. will 
probably be needed in 1931. 

At present, the Errington mine is 
producing 275 tons of ore daily for its 
pilot selective flotation plant from ore- 
bodies above the 500 level. Develop- 
ments to that depth alone have indicated 
sufficient ore for a larger plant, but the 
exploratory work that will be under- 
taken on the 1,500 level this summer 
will determine whether the 2,000-ton mill 
is to be built. Drilling has indicated 
that ore continues to that depth. No. 
2 shaft is expected to reach the 1,500 
level about the middle of July. It is 
now down to 900 ft. If the 1,500 level 
duplicates the results obtained on the 
500 level, sufficient ore for fifteen years 
of operation of a 2,000-ton plant will 
have been put in sight. The operation 
of the pilot plant indicates an average 
extraction of more than 70 per cent of 
‘the metal content of the ore. 

Ore reserves at the adjoining Sudbury 
Basin property have been estimated at 
833,000 tons between the 250 and 500 
levels. Ore above 250 ft. is not estimated, 
as it will probably have to be left in place 
for protection. As estimated, the ore 
occurs in two sections and averages about 
2.8 per cent copper, 1.5 per cent lead, 5.8 
per cent zinc, 2 oz. of silver, and 0.03 oz. 
of gold to the ton. Although drilling has 
been continued below 500 ft., the work 
has been insufficient to justify estimating 
reserves below that depth. No plan for 
metallurgical treatment of the ore has yet 
been advanced, and production will prob- 
ably not be started until Treadwell 
Yukon makes a final decision. 


a 
Abana to Build 300-Ton Mill 


Abana Mines will proceed with construc- 
tion of a concentrator, with capacity of 
from 250 to 300 tons daily, at its mine 
near Dupuy, Que. Only copper ore, carry- 
ing some zinc, will be treated at first, as 
the management has decided to wait until 
an electrolytic zinc plane is built in eastern 
Canada before extracting the zinc ore, 
according to H. E. Clement, general man- 
ager of the mine. Reserves are estimated 
at 190,100 tons of copper ore, averaging 
5 per cent copper and 8 per cent zinc, and 
275,400 tons of zinc ore, averaging 17 per 
cent zinc and 1 per cent copper, on Feb. 1, 
1930. Of this total, about 240,000 tons has 
been put in sight within the last year. 
Reserves are all above 600 ft. whereas 
drilling has indicated that ore continues to 
1,250 ft. 

The ratio of concentration for copper ore 
will be about five to one for the copper 
concentrate, which is expected to have a 
grade of 23 per cent copper, and seven 
to one for the zinc concentrate, which will 
have a grade of 50 per cent zinc. - Zinc 
concentrate will be stockpiled until a local 
market is obtained. 
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Low Lead Price Closes Mines 
and Cuts Wages in West 


Decline in the price of lead to 5.50c. a 
pound in the New York market has caused 
the suspension of operations at several 
mines in the West and has forced a reduc- 
tion of 50c. a day in miners’ wages in the 
Utah and Coeur d’Alene lead-mining dis- 
tricts. News from abroad indicates that 
some cut in the rate of production will 
be decided on by European producers, but 
no definite agreement has been reached. 

The reduction in wages in Utah affects 
only lead operations, as the Utah Copper 
mine and the Garfield copper smelter of 
American Smelting & Refining are main- 
taining wages. At lead smelters the cut is 
only 25c. a day, but in the mines of the 
Park City, Tintic, and Bingham districts, 
already affected by low zinc and silver 
prices, the reduction is 50c. These reduc- 
tions were made effective March 10. In 
the Coeur d’Alene district the cut was made 
effective March 15 and applies as 50c. daily 
to all mine, mill, and smelter employees. 

Among the mines that have closed are 
the Dresser and Altamont properties, in 
the Silverton district of Colorado, and the 
Tamarack & Custer mine, in the Coeur 
d’Alene district. Both the Altamont and 
the Dresser mills have a capacity of 100 
tons daily. Shipments from the Altamont 
have been about five carloads of concen- 
trate a month, and, as a fairly large re- 
serve of broken ore is available in the mine, 
milling will be continued until this re- 
serve is exhausted. 
at the Garry Owen mine of Dresser Min- 
ing will probably be continued. 

At the Tamarack mine, about 70 men 
have been dismissed. This is more than 
half the usual force. The remainder will 
be used in development work west of the 
fault on the 1,200 level and in sinking a 
winze from the same level. Shipments 
to the Hercules mill from this property 
had been about 150 tons daily. Reports 
that the Sherman Lead property, controlled 
by Tamarack, would be closed have not 
been confirmed. 

= 


Federal Opening Up 3,650 Level 
of Morning Mine in Idaho 


Deepening of the main shaft at the 
Morning mine of Federal Mining & Smelt- 
ing, in the Coeur d’Alene district, Idaho, 
has been undertaken to permit development 
of the 3,650 level. At present, ore has 
been opened up to the 3,450 level, which 
is 4,900 ft. below the surface and makes 
the Morning mine probably the deepest 
lead mine in the world. The new level 
will be about a mile below the surface. 
Hoisting equipment at the Morning mine, 
installed in 1928, will permit of operation 
to a depth of 6,000 ft. from the surface. 

During 1929, although 380,660 tons was 
mined from the property and no new levels 
were developed, ore reserves at the end 
of the year were estimated at 1,653,200 
tons, according to Frederick Burbidge, 
general manager of the company. This is 
only 214,400 tons less than at the end of 
1928 and indicates that the areas mined 
yielded 166,260 tons more than had been 
estimated. As the orebody has been im- 
proving in width and grade for the last 
600 ft. of depth, the management expects 
that a considerable tonnage will be added 
by development of the new level. 

Development work at the Page-Black- 
hawk’ mine, the only other property that 
the company is now operating in Idaho, 
Was encouraging and ore reserves at the 
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Development work: 


end of the year are estimated at 538,200 
tons, compared with 270,000 tons at the 
end of 1928. Two more oreshoots have 
been opened in Blackhawk ground. In 
Page ground, the Tony vein has been 
developed to a depth of 1,200 ft., and 
although it is somewhat narrower than on 
the 900 level, the ore is of better grade. 


& 
Bunker Hill to Develop New Find 
in Sullivan Mine at Depth 


In the Sullivan mine of Bunker Hill & 
Sullivan, Coeur d’Alene district, Idaho, 
reserves have been considerably increased 
by the discovery of a new high-grade 
silver-lead orebody on the No. 6 level. 
The limits of this new ore have not yet 
been reached laterally, and a crosscut on 
the flood level, 150 ft. below the No. 6 


level, has shown that it continues to that - 


depth. Exploration will be undertaken on 
the Nos. 9 and 17 levels. 

Shaft sinking has been resumed in the 
Bunker Hill mine to develop the orebodies 
found at the No. 19 level at greater depths. 
At present the No. 19 level, 2,000 ft. below 
the Kellogg tunnel, is the deepest working 
in the mine. The orebody cut in the 
Kramer crosscut, west of the shaft, is not 
believed to be the main oreshoot mined 
on upper levels, according to Stanly A. 
Easton, general manager of the company. 
Search for the main oreshoot is being 
continued on the Nos. 18 and 19 levels, 
below its last known exposure in the Beaver 
intermediate level, 131 ft. above the No. 18. 


& 
Kennedy Reaches 4,800 Level; 
Argonaut Shaft Cuts Ore 


Kennedy Mining & Milling has com- 
pleted the first part of the auxiliary in- 
cline shaft starting from the 4,650 level of 
its property at Jackson, Calif. A total of 
275 ft. has been sunk at an angle of 65 deg. 
Preparations are now being made to cut a 
chamber for the water tank. In the near 
future, the 4,800 level station will be estab- 
lished and development work at that depth 
started. 

In the adjoining Argonaut mine, shaft 
sinking recently cut a rich stringer of gold 
ore a short distance below the 5,600 level. 
The company is now sinking the shaft 
deeper. 

kK 


Homestake Maintains Reserves 


Despite production jof more than 
$30,000,000 in five years since 1924, ore 
reserves at the Homestake Mining gold 
property at Lead, S. D., have shown prac- 
tically no change. Gold has been produced 
since 1879 at this property, and the total 
output is about $226,000,000. Although sup- 
posed to be nearing its end several years 
ago, reserves on Dec. 31, 1929, were esti- 
mated at 686,495 tons of broken ore and 
15,176,740 tons of blocked-out ore, or about 
ten years of life at the current rate of 
production. In 1924 reserves were esti- 
mated at 686,918 tons of broken ore and 
15,815,118 tons of blocked-out ore. An in- 
creased amount of development work was 
done in 1929, 14,964 ft. of drifting and 
8,768 ft. of raising, compared with 11,486 
ft. of drifting and 7,064 ft. of raising in 
1928. About 150 miles of workings have 
been driven in all. Development on the 
2,600 level of the mine has been encourag- 
ing, according to B. C. Yates, general 
manager. 





Cleary Hills Finds Extension 
of Rhoads-Hall Orebody 


Cleary Hills Gold Mines, operating the 
Rhoads-Hall mine, on Bedrock Creek, 
Fairbanks, Alaska, has discovered the con- 
tinuation of the original orebody at its 
property. Before the World War the 
Rhoads-Hall property produced about 
$600,000 in gold, but the vein was lost, 
through faulting, and efforts to discover 
its continuation were unavailing. Surface 
work done last summer revealed a high- 
grade shoot. Since then, underground de- 
velopment has shown that it is the con- 
tinuation of the criginal orebody. On the 
No. 1 level, high-grade ore has now been 
developed for a length of 200 ft. over an 
average width of 1 ft. E. N. Patty, of 
the Alaska College of Mines, is consulting 
engineer for Cleary Hills. 


A. S. & R. Options Frisco Lulu, 


in Beaver County, Utah 


American Smelting & Refining has 
signed a working agreement to under- 
take exploration work on the Frisco Lulu 
Mining property, at Frisco, Beaver County, 
Utah, adjoining the Horn Silver mine. 
New equipment will be installed at the 
property and the old shaft, 700 ft. deep, 
will be used as a base of operations. Work 
will be started at once, according to A. H. 
Means, manager of mines for the Western 
division of A. S. & R. The ore is silver- 
lead-zinc. 

This project further extends the Utah 
exploration activities of the smelting com- 
pany, which now include a large acreage in 
the Park City district and most of the 
mines in the American Fork district as 
well. At Park City, diamond drilling will 
be started this spring on the Silver Creek 
group, northwest of the Silver King Coali- 
tion property, to check results of a geo- 
physical survey. 


Engels Adds Flotation Unit 
to Calaveras Concentrator 


Installation of 14-cell Kraut flotation 
machines at the Calaveras concentrator, 
near Copperopolis, Calif., has been com- 
pleted by Engels Copper. The equipment 
will handle 400 tons of 3 per cent copper 
ore daily, which is the tonnage the com- 
pany intends to produce from the mine, 
reopened last spring. 

Sinking of the Keystone shaft has now 
proceeded to a point below 600 ft., and the 
Discovery shaft has been deepened to 1,624 
ft. Ore has been cut on the so-called 1,650 
level of the Discovery shaft, but drifting 
has not yet started at the 1,800 level. Drift- 
ing toward the ore has been started from 
the 525 level of the Keystone shaft, which 
is being equipped to permit sinking to 2,000 
ft. Reserves are estimated at 329,940 tons 
of ore on Dec. 31, 1929, in the annual report 
of Engels Copper. 

At the Engels mine, in Plumas County, 
the company has done a great deal of explo- 
ration work, including 8,490 ft. of diamond 
drilling and 8,180 ft. of drifting and raising. 
In diamond drilling, an orebody 12 to 15 ft. 
wide, and assaying about 4.5 per cent cop- 
per, was cut 250 ft. below the No. 15 level. 
With this exception exploration results 
have been disappointing and a reduction in 
the output of the mine, now about 1,100 
tons daily, will probably have to be made 
soon unless more ore is found. - Total re- 
serves are only 311,849 tons of ore. 
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Eureka Standard, First Gold Mine in Tintic, 
Starts Production on Large Scale 


Gait MartTIN 
Salt Lake City, Utah 


TARTING of operations on March 6 

at the Eureka Standard mine, con- 
trolled by Tintic Standard, marked a new 
phase in the history of the Tintic district 
of Utah. For the first time in its sixty 
years of production, the district has a pro- 
ducer carrying gold as the most important 
metal, not lead or silver. Occurrence of 
the Eureka Standard ore in Cambrian 
quartzite is also unusual, for, until this 
property was developed, no orebody had 
ever been found in the quartzite formation 
at Tintic. Production had always come 
from limestones in the past. Eureka Stand- 
ard is equipped to handle daily 300 tons of 
gold ore, said to average nearly 1 oz. in 
gold per ton, indicating an annual output of 
about 100,000 oz. of gold. 

Operations at Eureka Standard were 
started seven years ago. Hopes for ore 
were based only on geological deductions. 
As at the Tintic Standard property, a “pot- 
hole” or depression existed. The under- 
lying Ophir limestones had been down- 
faulted into a quartzite trough. The sur- 
face rhyolite was bleached from purple to 
gray, indicating intense sericitization, silici- 
fication, and chloritization. 

A four-compartment shaft was sunk be- 
cause of the unusually high rock tempera- 
tures existing in the East Tintic section and 
the gas pockets struck in exploration 
work. Hoisting compartments of the shaft 
are 4 ft. 1 in. x 4 ft. 8 in.; the ventilation 
compartment, upcast, is 8x44 ft.; and the 
manway is 23x4 ft. One of the hoisting 
compartments is used for a downcast air 
current. 

In drifting to the Ophir formation, over- 
lying the Cambrian quartzite, gold ore was 
cut in a series of fissures paralleling the 
contact. Development of this ore opened 
up a large body, carrying gold and some 
silver. Iron pyrite and gray copper were 
originally supposed to be the gold-bearing 
minerals, but study has as yet failed to 
identify them. At present the barite and 
quartz found in the orebody are being 
studied in the belief that they may carry 
the gold. 


Surface plant at 
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As development disclosed the size of the 
orebody, the management decided that the 
property should be equipped to hoist ore 
through its own shaft. Up to the. present 
the entire production has been hauled under- 
ground for a mile to the Tintic Standard 
No. 2 shaft at Dividend for hoisting. Work 
on the new surface plant was started a 
year ago. A spur line has been built by 
the Denver & Rio Grande Western Rail- 
_ to connect with its Iron King branch 
ine. 

An 85-ft. steel headframe, equipped with 
two 7-ft. cast-steel bicycle-type sheave 
wheels, has been put up by the Provo 
Foundry & Machinery Company. The 
headframe and sheave wheels are designed 
for four-ton skips and 14-in. hoisting rope 
in the event that a larger hoisting capacity 
should be desired later. At present a 
200-hp. double-drum Wellman-Seaver-Mor- 
gan electric hoist is in use. It has a rope 
pull of 9,500 lb. and a speed of 650 ft. per 
minute. 

Ore is trammed to the 1,100 and 1,300 
level stations in Ogden Iron Works mine 
cars, with 18-cu.ft. capacity, and dumped 
into 60-ton skip pockets, cut out of the 
quartzite country rock and having concrete 
retaining walls. Each skip pocket has a 
measuring pocket, emptied by an 18x24-in. 
steel gate, that has the same capacity as 
the skips and thus insures rapid and accu- 
rate loading. Skips are dumped into a 
20-ton steel bin, from which a Stephens- 
Adamson pan conveyor carries the ore to a 
30-in. belt conveyor, 75 ft. long, that feeds 
the 150-ton steel ore bin at the railroad. 
Both the pan and the belt conveyors are 
driven by individual General Electric mo- 
tors through Foote gear speed reducers, 
controlled by electric switches and push 
buttons, which have been installed at the 
hoist engineer’s station. Thus one man can 
control both hoisting and delivery of the 
ore to the bin. The belt conveyor, inclosed 
in a fireproof steel building, was also built 
by the Provo Foundry & Machinery Com- 
pany. Single-deck cages are used for han- 
dling men, supplies, and waste. Handling 
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waste will be discontinued as soon as 
some stopes have been mined. 

The change from cages to skips will be 
made on the surface by transfer cars spe- 
cially constructed by the Ogden Iron 
Works. A section of the hoisting guides 
on the headframe is hinged so as to swing 
back out of the hoisting compartment. The 
transfer car is then placed under the cage 
or skip, a hinged section of track being put 
across the shaft. As the transfer car is 
moved away from the shaft, the cage or 
skip is lowered to a horizontal position on 
the car. When the hoisting cable has been 
removed, the car is placed on a side track, 
near the shaft. The operation, of course, 
is reversed with the other car which car- 
ries the equipment to be used. This trans- 
fer can be made in a very short time. 

For mining operations, a 2,700-cu.ft. In- 
gersoll-Rand compressor is used. It sup- 


plies compressed air through an 8-in. line © 


in the shaft, with 3-in. connections to the 
various levels. A 70,000-cu. ft. Bayley fan 
draws air from the mine. Fresh air is dis- 
tributed throughout the mine in 16-in. 
lines, with Coppus booster fans used at in- 
tervals. A fireproof tunnel, 6x8 ft., and 
75 ft. long, leads from the ventilation com- 
partment of the shaft to the fan, thus keep- 
ing the collar of the shaft free from water 
and ice during the winter and giving added 
safety from fire. A change house, capable 
of accommodating 120 men, has been built. 
The blacksmith shop is equipped with an 
Ingersoll-Rand drill sharpener. 


Annie Laurie Con. Starts Work 
on Properties at Sevier, Utah 


Development has started on the Annie 
Laurie Consolidated Gold properties, con- 
sisting of 2,600 acres in Piute and Sevier 
counties, Utah, from which about $2,800,- 
000 in gold was produced during 1901- 
1908. At present work is being centered 
on a quartz vein between the Nos. 4 and 5 
tunnel levels, 500 ft. apart, vertically. A 
power line is being built to the mine from 
Fish Creek, 2 miles distant. Until this 
power is available, a gasoline engine is 
being used. B. F. Bauer is president of the 
company and F. L. Tilton is in charge of 
operations. 

Production from the Annie Laurie mine 
in the past was obtained entirely from 
igneous rocks. In view of recent dis- 
coveries in the quartzite and limestone 
formations of the Tintic district, present 
operations will be centered on following 
the known orebodies in the rhyolite into 
the buried sedimentaries. Operations were 
suspended at the property in 1908 because 
of the death of the owners and litigation. 


@ 
Ariz. Commercial Near End 


As development work in the mine has 
failed to find new ore, production from the 
Arizona Commercial copper mine, at 
Globe, Ariz., will probably have to cease 
within a few months, according to Sumner 
Smith, president of the company. Only 
about 25,000 tons of 2.5 per cent ore 
remains in the mine. A considerable quan- 
tity of sulphide material, averaging 1.25 
per cent copper, was indicated by drilling 
below the 2,200 level. Development costs 
at depth are likely to be greatly increased 
because of the higher water flow, difficulties 
in shaft sinking due to faulting, and high 
rock temperatures. The diabase formation 
gives way to schist at a depth of 2,350 ft. 
and the area below that level is believed 
to be more favorable for ore deposition 
than the 800 ft. immediately above. 
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Large Attendance at Meeting 
of Canadian Institute 


About 500 registered at the annual 
meeting of the Canadian Institute of 
Mining and Metallurgy in Toronto on 
March 5, 6 and 7, the largest attendance 
in the organization’s history. All tech- 
nical sessions were conducted in the new 
Royal York hotel, as well as the smoker, 
the dinner-dance, and the annual ban- 
quet. One of the features of the meet- 
ing was an exhibition of minerals and 
mining equipment on the convention 
floor of the hotel. 

Among the speakers who addressed 
the members were Charles McCrea, 
Minister of Mines for Ontario, who 
spoke at the luncheon on the first day; 
- Hon. Howard Ferguson, premier of 
Ontario, and Hon. Charles Stewart, 
Minister of Mines for the Dominion, 
who spoke at the annual banquet. 
W. H. Bassett, president of the A.I.M.E., 
also spoke at the banquet. Dr. J. S. 
Delury was inaugurated as president at 
the banquet, succeeding Norman R. 
Fisher. 

Radium, sponge iron, and Ontario 
lignite, three mineral products that are 
at present only of potential importance 
in Canada, were the subjects of ad- 
dresses by H. S. Spence, Prof. Bradley 
Stoughton, and W. S. Dyer, respec- 
tively, that aroused considerable discus- 
sion at the technical sessions. Statistics 
of production in the Dominion and the 
several provinces were presented on the 
morning of March 5. 


Large Increase in Reserves of 
Low-Grade Ore at Noranda 
Development work done during 1929 


greatly increased the reserves of low-grade 
ore at the Horne copper mine of Noranda 


Mines, near Rouyn, Que., according to E.. 


Hibbert, general manager of the company. 
A susbtantial increase is also shown in 
reserves of high-grade material. Total 
reserves on Dec. 31, 1929, were 3,426,000 
tons of direct-smelting ore, averaging 7.5 
per cent copper and $3.29 a ton in gold; 
3,000,000 tons of concentrating ore, averag- 
ing 2 per cent copper and $3 a ton in gold; 
and 238,000 tons of siliceous ore, used as 
flux, averaging 1 per cent copper and $2.43 
a ton in gold. In 1928, all ores were 
grouped under one heading and were esti- 
mated at 3,097,000 tons, averaging 7.3 per 
cent copper and $3.68 a ton in gold. Con- 
centrator capacity at Noranda is being 
increased to 1,000 tons daily from the 
former capacity of about 300 tons indicat- 
ing that the company is preparing to make 
use of its reserves of low-grade ore. 


Dome Reserves Increased; Tests 
to Determine Mill Policy 


Ore reserves at Dome Mines were in- 
creased slightly from 1,250,000 tons to 
1,300,000 tons during 1929, according to 
H. P. De Pencier, general manager of the 
company, despite the extraction of 467,300 
tons of ore during the ten months that 
the mill was in operation. Most of the 
additions to ore reserves were made in the 
greenstone area, where ore is of slightly 
lower grade than it is in the sedimentary 
basin. The most important addition to 
reserves was a new orebody, 25 ft. wide, 
which has been opened up for 235 ft. on 
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the No. 15 level and for 440 ft. on No. 16 
level. It averages about $7.50 in grade. 
Since the Dome mill burned in October, 
careful consideration has been given to 
various proposals for treating Dome ore, 
Mr. De Pencier states in the company’s 
annual report. Metallurgical tests are 
now being made that may aid in coming 
to a decision. Work on clearing away the 
débris has been started and should be fin- 
ished as soon as the weather permits. 
By that time the company expects to be 
in a position to start construction of a new 
plant. In the meanwhile, a new Symons 
cone crusher has been added to the crush- 
ing plant, which was not damaged in the 
fire. In the financial statement, the value 
of the mill buildings destroyed in the fire, 
together with equipment, is put at $828,573. 





Cinco Minas Closes Mine and 
500-Ton Mill in Jalisco 


Mexican federal authorities on March 15 
authorized the definite closing of the Cinco 
Minas property, in Jalisco, after inspectors 
reported complete exhaustion of the ores. 
Application of the miners to work the mine 
on a profit-sharing basis has been refused. 
The company employed about 800 miners, 
and all of these men have been allowed 
two weeks’ wages. Cinco Minas had been 
in operation for twenty years and was one 
of the best-known properties on the Mexi- 
can west coast. Production figures were 
not published, as it was owned entirely by 
the Daly interests, but the tonnage han- 
dled in the cyanide plant was about 500 
tons of silver-gold ore daily. 


a 8 
C. & H. Starts Working at Centennial; Progress 
Made in Adopting Flotation 


T CENTENNIAL No. 2 shaft of Calu- 
met & Hecla Consolidated, in the 
Michigan copper district, work incidental 
to resumption of operations has been 
completed. The hoist, which has a capacity 
of 6,000 ft., has been overhauled and the 
surface plant is ready. This shaft has been 
timbered and equipped down to the 43 level 
to connect with the drift south from No. 1 
North Kearsarge shaft at that depth. 
North of the Centennial shaft, good ground 
has been opened. Development will also 
be undertaken in virgin territory to the 
south. 

Calumet & Hecla is also engaged in 
important development work at its Osceola 
amygdaloid branch. A crosscut from No. 
12 shaft at the 78 level has cut the bed 
several thousand feet below the present 
workings. No development has been done 
yet, but the crosscut is being extended 
toward Kearsarge lode. At the north end 
of the Osceola branch, two long drifts are 
being driven north from No. 17 shaft in 
the direction of Centennial ground. 
Although the Osceola bed was cut in Cen- 
tennial several years ago, it has not been 
extensively developed. New ore developed 
in the Osceola branch during 1929 was of 
slightly lower grade than that developed 
in 1928. 

In Ahmeek territory, development has 
also shown lower grade ore, according to 
the company’s annual report. No. 2 
Ahmeek shaft, which has been deepened 
to No. 40 level, has been handling a much 
larger flow of water recently. Two elec- 
tric pumps are being installed on the No. 
11 level, and two more will be put in at 
the No. 34 level to provide for any future 
increases. No. 4 Ahmeek shaft has de- 
veloped ore of better grade at depth, and 
it will be deepened to No. 38 level. 

At the company’s Ahmeek mill, the work 
of installing Fahrenwald flotation equip- 
ment made considerable progress during 
1929. Recovery has shown the increase 
anticipated by tests made two years ago 
by the U. S. Bureau of Mines. Installation 
of a 2,000-kw. low-pressure unit at the 
Lake Linden power plant will permit finer 
grinding of the tailing at this mill and 
should result in even better recoveries by 
flotation. At the No. 2 mill of Lake Mill- 
ing, flotation equipment has also been in- 
stalled. This plant is handling ore from 
Seneca Copper as well as Osceola amygda- 
loid output from Calumet & Hecla. No. 1 
mill is being dismantled. . 

The Calumet & Hecla smelter has re- 
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cently been in operation three times a week 
instead of twice, reflecting an improvement 
in metal demand, as the smelter is being 
operated only as orders are_ received. 
Concentrate is accumulating in the new 
storage building, which has a capacity of 
15,000 tons. The efficiency of the plant has 
been greatly increased and smelter losses 
are now only 0.4 per cent. Operating costs 
have also been materially decreased. 


* 
Goldfield Consolidated Drops 


Option on Berengaria Mine 


Reno, Nev., March 19.—George Wing- 
field, president of Goldfield Consolidated, 
announces that his company has aban- 
doned its option on the Berengaria 
silver-lead property, near Kootenay 
Bay, B. C. Mining Corporation of 


_Canada also had an interest on the op- 


tion, on the same basis as the par- 
ticipation of the two companies in the 
Base Metals property, near Field, B. C. 
Mr. Wingfield stated that returns from 
the Base Metals production of lead and 
zinc concentrate in February were $65,- 
000. Mining and milling costs, for 300 
to 350 tons of ore daily, are stated to be 
only $3 a ton. Recovery of the metal 
content of the ore is said to be excep- 
tionally high, about 95 per cent in con- 
centrating. Detailed information will be 
made available when the Goldfield re- 
port, now in the hands of the certified 
public accountants, is published. Drifts 
on the Monarch orebody are still in ore 
showing about 25 per cent combined 
lead and zinc, but the width is im- 
proving. 


Bluebell Strikes Orebody on 
Adjoining Comfort Claim 


Bluebell Mines has struck silver-lead ore 
in the incline shaft it is sinking on the 
Comfort claim, about 1,500 ft. from the 
Bluebell workings, near Ainsworth, B. C. 
This development work is being financed by 
Consolidated Mining & Smelting. About 
500,000 tons of ore has been shipped from 
the Bluebell property, but little work has 
been undertaken on the Comfort. If the 
present campaign is successful, Consoli- 
dated will assume control of Bluebell. 





Kingman Mining Revival Draws 
280 Miners to Mohave County 


Registration at the fourth of the series 
of Arizona mining revivals, held this time 
at Kingman, center of the industry in 
Mohave County, reached the impres- 
sive total of 283. The meeting was held 
on March 8 and 9 and was devoted to 
a study of mining and mining possibili- 
ties in Mohave County. The three 
previous revivals were held in Yuma, 
Nogales, and Prescott. 

Included among the speakers at the 
revival were S. S. Jones and E. Ross 
Householder, Mohave County mining 
engineers; Robert E. S. Heineman, 
geologist of the University of Arizona; 
E. P. Mathewson, president of the Ari- 
zona section of the A.I.M.E.; E. D. 
Gardner, supervising engineer of the 
Southwest Experiment Station of the 
U. S. Bureau of Mines; and Tom Foster, 
state mine inspector. Anson Smith, for 
fifty years a resident of Mohave County, 
recounted many interesting tales of min- 
ing three and four decades ago. W. Val 
DeCamp, general manager of United 
Verde Copper, represented the larger 
corporation and gave the point of view 
of the larger organization toward aiding 
the smaller owner of mining properties 
in the state. 

Leroy V. Root, secretary of the Mo- 
have County Chamber of Commerce, 
and W. B. Gohring, secretary, Arizona 
chapter of the American Mining Con- 
gress, presided at the sessons of the 
revival. 

E. A. Harshberger, chairman of the 
mines committee of the Tucson Cham- 
ber of Commerce, extended an invitation 
from the Tucson Chamber to hold the 
next revival in Tucson. 


Reopen Big Jim at Oatman 


Having consummated an arrangement 
whereby it regained its original claims 
in the Oatman gold district of Arizona, 
Big Jim Mines is now retimbering the 
shaft and building a new headframe. 
The Big Jim claims were transferred by 
that company to United Eastern in 1917, 
in return for shares in the United East- 
ern company. In 1924, United Eastern 
closed the property because of exhaus- 
tion of the reserves, and it has been idle 
since. Striking of ore at a depth of 
1,000 ft. in the Tom Reed shaft, north- 
west of the Big Jim, has evidently en- 
couraged the company to return to the 
district, after operating a small silver- 
lead mine in the Patagonia area, Santa 
Cruz County, Ariz. At present plans 
call for deepening the Big Jim shaft 
from the 650 level, where it is now 
developed, and driving a crosscut in the 
direction of the Tom Reed ground. The 
United Eastern mill and tramway were 
included in the transaction, so that Big 
Jim will be in a position to produce as 
soon as ore is struck. John Henderson 
is in charge of operations. 


Premier Added to Life in 1929 


Development of ore in the Premier Gold 
property, near Stewart, B. C., fell only 
37,000 tons short of equaling output in 
1929, despite the tendency of the orebodies 
to disappear at depth. Ore was cut on the 
No. 5 level, but development failed to add 


to reserves on the No. 6 level. Develop- 
ments in other parts of the mine have been 
fairly successful, considering the few re- 
maining favorable areas, according to H. A. 
Guess, managing director of the company. 
The total new ore found in 1929 was 229,- 
805 tons of silver-gold ore, compared with 
only 97,477 tons found in 1928. Total re- 
serves of broken, assured, and probable ore 
are put at 419,000 tons, averaging 0.37 oz. 
of gold and 9.86 oz. of silver. 


Four States in Safety Meet 


A mine rescue contest by representa- 
tives of mining companies in four states— 
Arkansas, Oklahoma, Missouri, and Kan- 
sas—will be held at Joplin, Mo., on May 
24. The contest is the result of a meet- 
ing of mine inspectors and safety engi- 
neers of the Tri-State lead-zinc district 
at Joplin recently: A committee com- 


posed of Frank Fenix, M. D. Hay, James 


Sherwood, and Claude Speegle, mine in- 
spectors of the several states, has been 


appointed to make arrangements for the 
contest. 


Complete Raise at Toric 


A raise has been put up from the main 
tunnel to the surface at the Toric mine, 
near Alice Arm, B. C., by Howe Sound, 
which has the property under option, and it 
is in ore for the entire distance. A winze 
has also been sunk for 200 ft. from the 
tunnel in ore, and will be continued to 250 
ft.. Exploration will then be undertaken 
at that depth. To date a fairly large body 
of silver ore has been proved at the prop- 
erty. Fire destroyed the bunkhouse at the 
mine on March 1, but accommodations have 
been found in the neighborhood for the 25 
men employed, and the work has not been 
affected. 


Sue Over Sierra County Area 


Roman Group Mining has filed suit in 
the district court at Reno, Nev., against 
Big Avalanche Mining to recover mine 
claims and an accessory mill site in Sierra 
County, Calif. The property carries silver 
and gold, associated with galena. 


C. M. & S. Options Mineral Dyke 


Consolidated Mining & Smelting has op- 
tioned the Mineral Dyke group of four 
claims, between Kootenay and Crawford 
Bays, Kootenay Lake, B. C., and has built 
a camp. Development will start as soon 
as the weather permits. Platinum is the 
chief metal contained in the deposit. 


Topographic Map for Kentucky 


An appropriation of $100,000 annually 
for two years has been made by the Gen- 
eral Assembly of Kentucky, beginning as 
of April 1, 1930, to be used for co-opera- 
tive topographic mapping of the state. A 
similar appropriation will be made by the 
U. S. Geological Survey. About 70 per 
cent of the state has been topographically 
surveyed, and the remainder is expected to 


be completed with the $400,000 made 
available. 
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Tonopah Ex., Only Company at 
Work in Camp, Not to Close 


Reno, Nev., March 19.—Tonopah Ex- 
tension, the only company still at work 
in the Tonopah district of Nevada, 
shipped 32 bars of silver-gold bullion 
yesterday, weighing 65,170 oz. and 
valued at $38,500. This shipment repre- 
sents the clean-up for the first half of 
March and is the largest output from 
the mine in more than two years. The 
company has no intention of closing, 
despite the low price of silver—42.5c. an 
ounce. In fact, deep-level pumping has 
been started to permit development of 
the mine at depth. Closing of Tonopah 
Extension would mean flooding of the 
mines of the entire district. 

In addition to Tonopah Extension, 
some production is coming from the 
district from leasing operations in the 
upper levels of some of the mines where 
water causes no interference. These 
operators can still ship ore to Tonopah 
Mining’s Desert mill, as the company 
has decided to continue operation of the 
plant, even though the mine is closed. 
Suspension of mining operations was 
due entirely to market conditions, as a 
large tonnage of ore still remains in the 
property. The management evidently 
believes that the price of the metal will 
improve. Tonopah Belmont and West 
End Consolidated have also closed their 
properties. 

a 


Rhodesian Drilling Results 


Several diamond drill holes, listed 
below, have struck ore in Northern 
Rhodesia within the last six or eight 
weeks. Of these, the most important 
probably are Nos. 32 and 33 at the 
Chingola property of Rhodesian Congo 
Border Concession, and Nos. 20, 25, 26, 
28, and 30 at Mufulira. The R.C.B.C. 
holes, together with No. 15, indicate a 
new and entirely separate orebody from 
that in which about 35,000,000 tons of 9 
per cent copper have been proved, near 
the N’Changa boundary. The Mufulira 
holes have added to the width of the 
central portion of the orebodies at that 


property. Details follow: 

Hole Depth Struck, Width, Copper, 
Number Ft. Ft Per Cent 
Mofulira 

1,526 20 8.19 
20 1,695 35 4.58 
1,834 31 2.97 
25 364 8.5 2.94 
26 373 11.8 3.20 
28 { 730 110 3.58 
904 an 2.93 
30 633 24.5 3.07 
717 106 4.62 
Chingola (R.C.B.C.) 
32 440 30(d) 4.75 
33 215 35(d) 10.4 
25(d) 6.4 
Mindola (N’Kana) 
20 387 22(d) 4.45 
21 482 17.5 5.73 
22 346 18 4.66 
Baluba (Selection) 

10 796 5.8 4.83 
i 348 36 2.62 
Roan Antelope Extension 
1 591 47 5.51 
N’Changa 

B37 110 70(4) 4.2 
Chambishi 
32 758 34.9 4.14 


(d) Drill-hole thickness only. Other widths are 
true widths, calculated on the dip of the lode. 


The two results given for No. 33 at 
Chingola represent the core and sludge 
results, respectively. 
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Carl Davis Expects Roan and 
N’Kana to Start in 1932 


London, March 18.—Carl R. Davis, di- 
rector of several of the Rhodesian cop- 
per companies, has just returned to 
London after an extended visit to the 
mines in Northern Rhodesia. He expects 
Roan Antelope and N’Kana, Bwana 
M’Kubwa’s big mine, to begin production 
by the end of 1931 or early in 1932. In 
regard to native labor, which has been 
the most problematical factor in con- 
sidering the future of the Rhodesian 
mines, Mr. Davis says that the present 
prospect is that the native labor supply 
will keep pace with the demand. 


2 Completion of the Kafue bridge 
on the N’Kana spur line is expected in 
April. Erection of the N’Kana metal- 
lurgical plants, with a capacity of 6,000 
tons of ore daily, will start immediately 
thereafter. A smelter is included in the 
plans. A unit of the N’Kana power plant 
is already in operation. Mr. Davis seems 
to be greatly impressed by the vast extent 
of the N’Kana orebody. He says that so 
much ore is proved already that little 
reason exists for further drilling except 
occasional random holes to extend the 
known limits and determine the trends of 
the ore. Recent holes at this property 
have narrowed the gap between the main 
orebody and the Mindola section and have 
also extended the Mindola orebody fur- 
ther north. Nearly 9 miles of ore has 
now been proved, with only a small break 
between the two known orebodies. Oper- 
ating costs at the leaching plant of Bwana 
M’Kubwa, on the company’s Bwana mine, 


Competition and Conservation 
Seen as Problems by Sale 


London, March 17.—C. V. Sale, chair- 
man of the British Metal Corporation, 
at the annual meeting of the company 
made several interesting statements in 
regard to the non-ferrous metal situation, 
in which his concern has so large an 
interest. He said large stocks of metal 
are being held, principally against 
forward sales. The wide range of pro- 
duction and prices indicates the deadly 
struggle that is being waged for control 
of the markets. Supplies, he said, can 
be regulated only with great difficulty 
and producers have to bear the burden 
of the stocks if they would prevent 
weakness in the situation. Conservation 
of natural resources is becoming a world- 
wide question. In regard to the tin sit- 
uation, producers hope by curtailing pro- 
duction to restore the market to a fair 
and reasonable level. The price of the 
metal, although weak, was believed to 
have reached the bottom. 


. This opinion in regard to tin 
has been confirmed by recent purchases 
of large blocks of tin shares by important 
interests. Malayan companies have been 
particularly popular. Prices for shares 
have been steady in spite of the low 
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have been greatly reduced and the prop- 
erty is earning excellent profits with the 
present high price of copper. 


. . Although Roan Antelope has 
practically ceased drilling on its original 
property as the orebody has been definitely 
outlined, several drills are still in operation 
on the adjoining Roan Extension area, 
and a large additional tonnage is being 
developed there. Recent holes have in- 
dicated higher grades and better widths 
than the average in the Roan property, 
where 75,000,000 tons of 3.3 per cent 
copper have been proved. Progress in 
plant construction is reported excellent. 


: Completion of Rhodesian Congo 
Border Concession’s NE 33 hole proves 
that either an important new orebody has 
been found at Chingola or that the re- 
markable deposit on the N’Changa Ex- 
tension area continues for 9,000 ft. to the 
west. Quarterly reports of N’Changa 
Copper and Rhodesian Congo Border, to 
be issued early in April, are awaited with 
interest, as exploration on one of the 
eastern grants of R.C.B.C. is said to have 
disclosed an excellent outcrop, and further 
development is expected. 


3 Luiri Gold, Northern Rhode- 
sia’ s new gold mine, recovered £2,637 in 
February, from the treatment of 1,056 
tons of ore, and is said to be doing still 
better in March. Capacity of the initial 
cyanide unit is only 50 tons daily. 


. C. B. Kingston, consulting 
engineer for Globe & Phoenix Gold Min- 
ing, is reported to have gone to North- 
ern Rhodesia to investigate a proposition 
for an American company. 


price of the metal. The statistical situation 
is improving, although stocks are still 
high, and with the curtailment now 
being put into effect tin producers feel 
that the situation will right itself in due 
course. One Eastern company is said 
to be increasing its capital by £100,000, 
possibly for a new dredge. 


. Copper continues weak on the 
standard market. The large stocks held 
by American producers puzzle London 
dealers, who fail to understand the main- 
tenance of the price at 18c. a pound. 
They believe that a break is inevitable 
and that it would not necessarily react 
to the disadvantage of the large mining 
companies, as they feel that lower prices 
would stimulate consumption. In the 
meanwhile, consumers of copper here 
are buying hand-to-mouth in the ex- 
pectation of lower prices. 


Great Tanami Gold Mines 
Syndicate is reported to have been of- 
fered £4,000 in cash plus one-twelfth in- 
terest in the shares of all companies 
formed to work its gold concession in 
Central Australia, 400 miles north of 
Alice Springs. Melbourne and Sydney 
people are interested in this field. The 
syndicate has a capital of £20,000 in 400 
shares, of which only 187 are issued and 
fully paid. 


A McGraw-Hill Publication: 


Possible Additions to Frood 
Discussed at Inco Meeting 


Toronto, March 19.—The official esti- 
mate of high-grade ore below the 1,400 
level of International Nickel’s Frood 
mine, near Sudbury, included only ore 
definitely in sight, R. C. Stanley, presi- 
dent of the company, stated at the 
annual meeting yesterday. The figure 
published in the annual report was 43,- 
000,000 tons, averaging 6.01 per cent, 
combined nickel-copper. Only limited de- 
velopment has been done on the 3,100 
level of the mine, so that the tonnage at 
depth was included in this estimate only 
in part. The crosscut on the 3,100 level 
showed 150 ft. of ore, averaging 20 per 
cent copper, 1.5 per cent nickel, and high 
precious-metal values, indicating that 
when this level is completely developed, 
the grade for the tonnage below the 1,400 
level may have to be revised upward. 
Diamond drilling has shown continuation 
of ore below 3,100 ft. 


Labor Situation on Rand Better; 
Visitors Arrive for Congress 


Johannesburg, March 20.—The native 
labor supply for the Witwatersrand gold 
mines is showing the usual seasonal im- 
provement, and production returns will 
probably reflect the improved situation. 
Publication of the Crown Mines annual 
report shows that about 2,000,000 tons 
of ore was developed during 1929. As 
production was 2,643,000 tons, reserves 
showed a slight decline to 10,841,400 
tons, of an average grade of about 6.6 
dwt. per ton. Crown Mines, because of 
the low grade of its ore, is not as large 
a gold producer as either Government 
Areas or New Modderfontein, but from 
the standpoint of tonnage handled and 
miles of workings driven, it is the world’s 
leading gold mine. The profits last year 
were £946,539. East Rand Proprietary, 
which at the end of 1928 had only about 
two years of ore in sight, improved its 
position greatly during 1929. Installation 
of the large new electric hoists at the 
East Geduld property, on the East Rand, 
where a vertical shaft is now being sunk, 
has been started. The hoists have a 
capacity of 2,000 tons of ore daily. Ore 
reserves at the property at the last 
official estimate were 1,900,000 tons of 
an average value of 6.6 dwt. per ton. 


All arrangements for the third 
triennial British Empire Mining Con- 
gress have been completed. Within the 
next few weeks about 145 visitors from 
all parts of the world are expected to 
arrive at Cape Town and Durban en 
route to the congress. The annual meet- 
ing of the Transvaal Chamber of Mines 
will be held on March 24, just preceding 
the congress. 


. . Fresh discoveries of diamonds 
in British South West Africa are re- 
ported. Redrafting of the mining laws 
of Southern Rhodesia is approaching 
completion. Asbestos and gold are: the 
province’s chief mineral products. 
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MARKET AND FINANCIAL NEWS 


Improvement in Demand Fails to Steady 
World Position of Zinc 


INTERNATIONAL METAL Service, Lp. 
LonpDoN 


HE hopes entertained earlier in 

the year that the worst had been 
reached have turned out to be illusory, 
the quotation for zinc having continued 
its downward course until reaching a 
figure not seen since 1908. Consump- 
tive demand has been better, but, be that 
as it may, it has been spasmodic and 
caused only momentary checks in the 
falling movement. As soon as_ the 
moderate buying waves subsided, the 
relentless pressure of offers of metal in 
excess of the market’s capacity of 
absorption was resumed. Despite this, 
and the very obvious state of nervous- 
ness at present in evidence in the 
market, the general impression in pro- 
ducing circles is that the worst is 
passed. 

The fall in lead is expected to cut off 
certain production of both lead and zinc 
concentrate at high-cost centers. As to 
this, however, if Mexican and Austra- 
lian production is to continue on the 
present large scale, one cannot but be 
apprehensive of the effect of the poten- 
tial big increase in production in 
Canada. 

As regards Australia, the largest 
addition to the Broken Hill output 
will be in Tasmania as the result of the 
operating of the mines on that island 
owned by the Electrolytic Zinc Com- 
pany of Australia. The Continent 
views with mixed feelings the heavy 
stocks of concentrate in Australia. Some 
smelters are alarmed lest the British 
government should instruct its selling 
agents to realize on the tonnage for 
whatever it will fetch in the open market 
on the termination of the Board of 
Trade contract on June 30 and other 
smelters are looking forward to secur- 
ing part of this Australian material for 
admixture purposes. Stocks at Broken 
Hill at the end of December last were 
upward of 200,000 tons, irrespective of 
a substantial quantity of Port Pirie, 
and the tonnage will certainly be greater 
at the end of June. 

This Board of Trade contract, which 
was signed in 1918, has greatly ben- 
efited the Australian producers, and 
it has likewise helped British smelters, 
inasmuch as they have been supplied 





with their raw material on privileged 
terms, equivalent to a subsidy on smelt- 
ing. Whether the smaller smelters in 
Great Britain can hold their heads above 
water if they have to pay open-market 
prices for concentrates later in the year 
remains to be seen. The government 
may be disposed to sell to British 
works the balance of the tonnage belong- 
ing to the Board of Trade at end of 
June next on the same terms as during 
last year. In some quarters it is held 
that there is not the remotest chance 
of the contract between the British 
government and the Australian pro- 
ducers being renewed. The various 
Broken Hill mining companies will feel 
the loss of this highly favorable con- 
tract. The slump in silver has a 
modest effect on their revenue, and 
unless lead improves to the extent of at 
least £2 a ton during the second half 
of the year, the profits of the individual 
companies will not make a favorable 
showing for the year 1930. 

Whether with the advent of spring 
demand will broaden, time alone can 
show, but in the meantime the position 
of zinc hinges on a cessation of offer- 
ings of surplus metal. 

World stocks of zinc on March 1 
follow : 


Metric Tons 

ee ere eer 82,300 
Canada, including afloat.............. : 
SS ER er ee 18,600 
| es ee etre are 11,800 
MR Eclat ataws ccc does oceeeas 800 
CE id once duce i cos ene wae 5,700 
eee ee 3,200 
Australia, including afloat............ 4,000 
GS Gadaks Kio an HEURES 1,600 
PI So ibod os Sekdcweed sweet ede 2,000 

ME kwk Seine dees Sareea ee 136,100 


Homestake Earnings Smaller 


Operating income from the Home- 
stake Mining gold property, at Lead, 
S. D., was $2,473,196 in 1929, compared 
with $2,897,230 in 1928. The decrease 
resulted from higher operating costs, 
which, in turn, reflected the increased 
amount of development work done. Net 
income, after depreciation and depletion, 
was $1,044,070. Production was $6,- 
517,838. 
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E.&@M.]. Weighted Index of 


Non-Ferrous Metal Prices 


100 Is Composite for 1922-3-4 


1929 1930 


110.37 
122.71 
116.36 
110.03 
109.66 
109.58 


.-100.53 
. 102.34 
November. .103.83 
December. . 104.28 


Financial Notes 


Tintic Leap spent $277,823 in de- 
velopment of the Horn Silver mine, 
Beaver County, Utah, during 1929. The 
company has cash on hand of $31,904, 
in addition to 446,000 unissued shares of 
its treasury stock, as compared with cur- 
rent liabilities of $9,726. Ore in transit 
on Jan. 1 was estimated at $6,871. 


SUNSHINE MINING, operating a silver- 
lead property in the Coeur d’Alene dis- 
trict, Idaho, reports a gross income of 
$882,984 in 1929, and a net profit of 
$367,937. Production amounted to 62,- 
392 tons of ore, containing 27.8 oz. of 
silver a ton, as well as 1.3 per cent lead 
and 0.024 per cent copper. On Jan. 1 
the company had a cash surplus of 
$134,176. Dividends paid during the 
year totaled $327,540, or 22c. a share. 


BENGUET CONSOLIDATED, operating 
gold mines in the Philippine Islands, 
made a net profit of 1,603,602 Philippine 
pesos in 1929. Production amounted to 
3,028,393 Philippine pesos, from the 
treatment of 97,400 tons of ore. In- 
debtedness of its subsidiary, Balatoc 
Mining, has been completely discharged 
and two dividends have been declared. 
Benguet paid dividends amounting to 
1,300,000 pesos, or 65 centavos a share, 
out of profits in 1929. 
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Stocks of Refined Copper 
Increase in February 


Refined copper production, shipments 
and stocks, North and South America, 
according to the American Bureau of 
Metal Statistics, follow: 


December January February 
Production; 1929 1930 1930 














Primary. ...... 2.2. 126,842 123,193 109,826 
See 11,361 9,181 11,369 

a 138,203 132,374 121,195 
Daily rate......... 4,458 4,270 4,328 

Shipments 

oe eee 35,652 30,358 29,597 
Domestic.......... 58,150 69,932 61,879 
MOR ocd ck oss 93,802 100,290 91,476 


Stock end of month.... 171,320 203,404 233,123 


Production and stocks: 
January waar 


Production: 1930 930 
J ae ee 67,838 - 547 
Blister, No. America. . ia 97,571 85,501 
Blister, x ee ee 23,967 21,120 
Refined, No. and So. Am..... 132,374 =-121,195 
World, blister basis.......... Some 665<5 ss: 

Stocks: 


No. and So. America: 


Blister and in process... ... 270,209 264,789 








I 2 Scere ere cone 203,404 233,123 

pS ae ane ae 473,613 497,912 
Great Britain, total........ 8,195 9,520 
Peas oc uae ererntatcie 4,960 5,174 


Distribution of United States copper 
production in January and February. 
January February 


1930 1930 

Porphyry mines............... 25,914 22,137 
Lake mines Sete satinls = sae 6,894 6,885 
OND. ous bbws ccas saeks 28,807 24, 325 
ROR 5. 5% Sale! 60 0's ton oe 6, 223 (a)6,200 
Total crude production... . . 67,838 59,547 

IN SN is acs need Snes ws 2,188 2,127 
Imports in ore and matte....... Mo ot eb ws 
Blister from scrap............. epee Miss ceases 
Smelter production............ Dee ods eates 


(a) Partly estimated. 
a 


Federal Earnings Mounted 
With Higher Prices 


Before depletion and depreciation, 
Federal Mining & Smelting made net 
earnings of $2,520,687 in 1929, com- 
pared with earnings of $2,058,291 in 
1928. Higher average prices for lead and 
zinc, combined with a slightly greater 
output, were the causes of the increase. 
At the end of 1929, the company’s bal- 
ance was $7,000,312, compared with 
$4,580,419 at the end of 1928. Gross 
value of production was $10,300,978, and 
total costs were $7,618,171. Production 
of lead was 45,744 tons in 1929, com- 
pared with 44,022 tons in 1928, and pro- 
duction of zinc was 47,469 tons com- 
pared with 42,699. Ore mined amounted 
to 1,250,380 tons, of which 380,660 tons 
came from the Morning mine, in Idaho. 


Bunker Hill Earnings Show 
Little Change From 1928 


Operating surplus of Bunker Hill & 
Sullivan, after depletion, depreciation, 
and taxes, amounted to $2,329,046 in 
1929, compared with $2,255,749 in 1928. 
Mining costs were somewhat increased 
during the year because of a large de- 
velopment program, but the higher metal 
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prices offset this increase. Net smelter 
returns for the company’s production of 
lead, silver, zinc, and gold were $4,659,- 
910, compared with $4,366,032. Produc- 
tion of concentrate was 75,451 tons, 
averaging 56 per cent lead, 5 per cent 
zinc, and 23 oz. of silver to the ton. 
From the company’s smelter at Kellogg, 
69,295 tons of lead, 8,544,009 oz. of 
silver, 1,209,789 Ib. of copper, and 35,888 
oz. of gold were produced in treating 
company and custom ore. At the end of 
the year the balance was $44,192,523. 


Noranda’s Net Income for 1929 
Shows Marked Increase 


Net income of Noranda Mines, after 
depreciation and taxes, was $4,287,173 
in 1929, compared with $1,360,256 in 
1928. Total value of metal production 
from the property at Rouyn, Que., was 
$10,947,289 and miscellaneous income 
was $546,069. Expenditures were 
$4,592,297 for metal production. Admin- 
istrative and general expenses were 
$192,619. Surplus account was $5,647,- 
429 at the end of the year, from which 
$1,679,829 was deducted for the first 
dividend, payable Jan. 2, 1930. Divi- 
dends at the rate of 75c. quarterly are 
being continued. Production of copper 
at the smelter was 51,625,478 lb. of 
blister from 428,221 tons of ore, of 
which 384,300 tons came from the com- 
pany’s mine. - 


C. & A. Earnings Unchanged on 
Smaller Sales in 1929 


Net income of Calumet & Arizona 
Mining, Arizona copper producer, was 
$7,733,603 in 1929, after depreciation 
and taxes compared with $7,770,354 in 
1928. Both these figures are based on 
the present capital of 842,857 shares, 
representing the combined Calumet & 


Mining Company Dividends 





Arizona and New Cornelia companies. 
The failure to reflect the increase in the 
copper price, despite a production equal 
to that in 1928, results from the fact 
that sales in 1929 were only 89,054,392 
lb. of copper, compared with sales of 
144,536,522 Ib. in 1928. Production of 
copper in 1929 was 127,139,117 Ib., com- 
pared with 129,728,103 lb. in 1928. Sil- 
ver production was 1,688,376 oz. and 
gold production was 54,672 oz. 

Current assets of the company are 
given as $11,703,301, and investments, 
at cost, as $3,905,947. Current liabili- 
ties are given as $3,217,410. The in- 
crease in the stocks of metal held are 
reflected by the increase in the value of 
metals on hand and in process, at cost, 
from $1,701,612 in 1928 to $6,324,308 in 
1929. The company’s surplus is given 
as $62,955,736 at the end of 1929, as 
compared with $63,332,779 at the end 
of 1928. 


Alaska Juneau Near Dividend 
Stage, Bradley Declares 


Dividend payments beginning in thc 
second quarter of 1931 may be made by 
Alaska Juneau Gold, low-cost Alaskan 
producer, if the present earning rate is 
maintained, according to F. W. Bradley, 
president of the company, in the annual 
report. In 1929 the company made a net 
profit after all charges, except depletion, 
of $1,025,208, as compared with $781,- 
106 in 1928. Production was $3,627,247, 
the highest in the company’s history. 
The average milling rate was 10,598 
tons of ore daily in 1929, and the aver- 
age recoverv was $0.89 a ton. The total 
funded debt of the company on Dec. 31 
had been reduced to $893,400. Profits 
in 1930 should retire this outstanding 
debt. A surplus of $436,289 was shown 
in the 1929 report, the first in many 
years, 


and Yields for March, 1930 


Total Annual 
Disburse- Per Cent 
Companies in the United States Situation Per Share ments Yield 
SI Aah aos coker ee hase sn WN cc aa es $0.75Q $651,138 6.5) 
American Metal, 6% pfd................. NOM bac ycs is we 1.50Q 103,01 5.2) 
American Smelting & Refining, pfd........ MEME ass <<eass eles 1.75Q 875,000 5.0) 
Bunker Hill & Suilivan,s.1..... .......... ae 0.50 MX 245,250 v.03 
eS a ee eee EN Sop 5 2 nolo 1.50Q 1,314,285 0. 
Oe ee ne, a ee Michigan........... 1.00Q 2,005,502 14.2 
Federal Mining & Smeliing, pid LS miphete.n oases Idaho, Okla......... 1.75Q 126,000 7.0j 
CIR ee ee cakes) Sbn'odoniareia OS Ae 0.04Q 60,000 10.6) 
EO ES eee oe See 0.50M 125,800 8.8 j 
oo ee rere en eee er 0.25Q 250,000 8.3 
OS ST Serer rere MIS « a'k ove ois 1.00Q 1,200,000 4.7 
NN, niko 6 oG. Aowb kw e hoo PRS wid 5 355 cas 29 0.50 ES oS ge ord orcs 
Mayflower Associates, h.................. NL son's sds pis ee 0.501 See > csuwedsss 
I, PINE, E Bon goin coe vccew sce Michigan........... 1.50Q 172,500 13.3 
I cat in. Cdr 6 0'6 Saw DSi. divi WHOIS iso Scan otSs 4.25 QX 1,316,782 4.5j 
DE SU OE oss aa se ase ccce i Se ie 426,433 5.0j 
Nevada Consolidated Copper............. Nev., Ariz., N. M.. 0.75 3,641,332 10.7 j 
SeeRNG SEO ONE... ss os occ eve ove ND So ak chbe 1.00Q 859,959 5.3 
ep ON MI os Soe kos oie dace st ewabe > ae 0.75 QxX 1,463,647 6.0j 
RE Ws or als neice ce 5c aN. s¥e MNO «os dberes ek 0.011 <4 Secetaacares 
Tennessee Cooper & Chemical............ SRG. sats te sschea-dia 0.25Q 210,767 2.33 
pe 8 ee sr ee BOs c cc css Cee ie cs 1.00 2,540,000 6.5j 
Tintic pee Ls SMES S50 cote owes cS aeeees 0.30 QX See > Se bswaie 
eee eee ree ee ree ea 1.75Q 14,229,250 4.4j 
WE a sob ete ie sei ceceh Gxeess MRS ca ke chowtes «eee 4.00Q PEPE = eck ayice 
Companies in Other Countries 
CRANE 8 ies 0 ov ah esc seccaweees SP c tic se is vanes 0.875Q 3, - ae atic y > 
Hollinger Consolidated Gold.............. SINNED 6: tiip'oidso ore nress 0.05M 000 10.4j 
International Nickel, n. ¢................. ee Serre 0.25Q 2, oar, 161 2.5 
UP Ss ine buia bin iraeowcineie oa ee ere 0.30 3 "300, ‘000 5.25 
MclIntyre-Porcupine, g..............-++.. CRUNNO ass <5 os 340% 0.25 199,500 5.9j 
NIB ss oe bvbigis sh, crak ike AOS Pai adie cee s ee ak ed ana alee $46,472,509 


8, silver; 1, lead; c, copper; 
I, initial; j, based on dividends for last twelve months. 


n, nickel; g, gold; h, —— company; Q, quarterly; M, monthly; X, extra; 
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Calumet & Hecla Net Gains 
65 Per Cent in 1929 


Net profit, after depreciation, deple- 
tion, and taxes, of Calumet & Hecla 
showed a gain of 65 per cent in 1929, 
the total being $5,326,932, as compared 
with $3,110,574 in 1928. Total income 
for 1929 was $21,208,985, and disburse- 
ments were $12,152,265, leaving an oper- 
ating profit of $9,056,720 before depre- 
ciation and depletion. The company has 
current assets of $16,028,627; invest- 
ments of $1,832,608; current liabilities 
of $1,864,287, and a total surplus of 
$3,940,204. Dividends paid in 1929 
were $9,024,759, compared with $5,013,- 
755 paid in 1928. Copper production 
statistics follow: 


1928 1929 
Oe MK 2 5 ake eas 91,308,000 90,319,000 
Mines, cost per Ib........ $0.1010 $0. 1143 
Pnddnety Wi ns cc Sco 5 5 5c 29,896,000 33,511,000 
Dredges, cost per Ib...... $0.0595 $0 .0562 


Financial Notes 


ARIZONA COMMERCIAL had a net in- 
come, before depletion, of $161,403 in 
1929, compared with $173,611 in 1928. 
Copper production from the property at 
Globe, Ariz., was 3,800,456 lb., com- 
pared with 4,665,605 lb. in the preced- 
ing year. Surplus on Dec. 31, 1929, 
was $810,180. 


ContaGAs MINEs, LtD., owning sil- 
ver-cobalt properties near Cobalt, Ont., 
reports a net profit, before depreciation 
or depletion, of $99,811 in 1929. Income 
from leasers on the company’s mines 
totaled $67,099. The company still has 
a substantial interest in the Coniaurum 
and March Gold properties at Porcupine. 


IsteE RoyALeE Copper made a net 
profit, after depreciation and depletion, 
of $197,469 in 1929, compared with $65,- 
878 in 1928. Gross income was $1,570,- 
499, compared with $1,964,277. Cost of 
producing copper, before depreciation 
or depletion, increased from 12.63c. a 
pound to 14.0lc. a pound. Production 
was 10,864,085 Ib. 


Dayrock MINING, operating a silver- 
lead property in the Coeur d’Alene dis- 
trict of Idaho, reports income of $186,- 
849 in 1929, before depreciation, deple- 
tion, or taxes. Dividends paid amounted 
to $203,136. The company’s surplus is 
put at $896,588. Production in 1929 
was 37,254 tons of ore, averaging 10.1 
per cent lead, 1.8 per cent zinc, and 7.9 
oz. of silver. 


Tri-State Concentrates 
Joplin, Mo., March 15, 1930 


: Blende 
EMGH.. «cca cwegswece mak Hebe 4am $38.55 
Premium and Prime Western, 60%.. 37.00 
Fines and slimes, 60% zinc........ 36.00 
Average settling price, all......... 37.23 

Galena 
BURN cts vc Ae Se Ca Oe ae Cees $72.70 
Bisinin: SRO ON i 45 ainieins. eosin ucn st 62.50 
Average settling price............. 67.75 


Good Business in Lead at Lower Prices— 
Copper Holds Steady—Zinc Down 


New York, March 19, 1930.—A sharp decline in lead took place in the last 
two weeks, which was easily the feature in the market for non-ferrous metals. 
Excess production abroad was the cause of the general break in lead quotations. 
The February copper statistics showed another big increase in stocks of re- 
fined, but those in control of the situation exhibited no wavering in the posi- 
tion they have taken of maintaining the price at the present level. Zinc prices 
developed further weakness on continued selling pressure. Tin also gave a poor 
account of itself, selling at a new low for the movement. Buying by China, 
as well as covering by shorts, resulted in a steadier market for silver. Platinum 
was reduced in price. With the threat of a higher duty on antimony removed, 
the premium for spot and near-by material disappeared. 


Copper Demand Fair 


Sales continue to be confined to im- 
mediate and prompt shipment metal. 
The steady increase in stocks in the 
hands of producers naturally offers no 
inducement to consumers to take on 
copper except to cover actual needs. 
The rate of buying has been fair, hold- 
ing at about the same level as earlier 
in the year. Blister stocks in the United 
States in February decreased 5,420 tons, 
but refined stocks were up 29,719 tons. 
Rate of mine production was only 
slightly lower than in the preceding 
month. Shipments were disappointing. 


Sharp Drop in Lead 


Selling pressure and lower prices 
abroad, resulting from excess production 
of lead, was followed by a drastic re- 
duction in prices here. In New York 
the price settled at 5.50c., which was 
also the contract price of the A.S.&R. 
The St. Louis market closed at 5.40c. 
Good buying took place at the lower 
levels. Domestic shipments of lead in 
February were good, amounting to 
64,804 tons. Stocks of refined lead, 
including antimonial, in the United 
States and Mexico on the last day of 
February, totaled 49,904 tons, against 
56,570 tons a month previous. Latest 
statistics covering European production 
reveal that the output of lead abroad has 
actually gained since the first of the 
year. A meeting of producers now 
being held in London is taking up the 
matter of curtailing production, and it 
seems probable that some agreement will 
be reached soon to reduce the output. 


Zinc Unsettled 


Zinc sold down to 4.90c. for prompt 
and near-by shipment. With the de- 
mand subnormal, and no appreciable 
change in the rate of production, the 
future of the market appears uncertain. 
The undertone remains easy. Stocks 
of zinc in the United States on March 
1 were 90,703 tons, against 87,933 tons 
on February 1. 


Tin Prices Decline 


Buying of tin by domestic consumers 
was disappointing, and with the situa- 
tion abroad no better than here, prices 
developed further weakness. Sales were 
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recorded as low as 353c. Straits ship- 
ments for March are expected to reach 
8,000 tons, and it is felt that a good 
tonnage will be placed in warehouses 
in an effort to steady the situation. 


Silver Advances 


Buying by China and covering by 
shorts has steadied the market for silver, 
the closing quotation in New York being 
42ic. Production of silver in the 
United States in February was 4,713,000 
oz., against 4,753,000 oz. in January. 
Silver production in 1929, covering about 
88 per cent of the world’s output, was 
232,885,000 oz., against 227,940,000 oz. 
in 1928, 223,837,000 oz. in 1927, and 
222,874,000 oz. in 1926. Of the total 
quantity produced last year, Mexico is 
credited with 108,701,000 oz. 


Other Metals 


Quotations cover large wholesale lots, 
f.0.b. New York, unless otherwise specified. 
London prices are according to latest mail 
advices. 

ALuMINUM—Per lIb., 99 per cent 
plus grades, price of leading interest, 
24.30c. Outside market, 99 per cent 
plus, 24.30c., 98-99 per cent, 23.90c. 
London, 98 per cent, quoted at £95 per 
long ton, less 2 per cent for domestic 
consumption. 


Antimony—Per Ib., duty paid: Chi- 
nese brands, spot, 7c.; futures, 5$c., in 
bond. Cookson’s “C” grade, spot, 134c. 
Chinese needle, lump, 8c. Standard 
powdered needle, 200 mesh, 10c. 


BismMutH—Per Ib., in ton lots, $1.20 
Smaller lots $1.35 and up. London 5s. 


CapMiumM—Per lb., 80@85c. London, 
3s. 11d.@4s. for prompt. 

CHurRoMIUM—Per Ib., 97@98 per cent 
grade, 95c.@$1. 


CopaLt — Per Ib., f.o.b. Canadian 
works: Shot or rondelles, 97@98 per 
cent, $2.50. Contract sales booked at 
discounts, depending on quantity. Black 
oxide, 70 per cent, $2.10. London, nom- 
inal, 10s. for metal in small lots, 8s. for 
black oxide; 8s. 10d. for gray. 

‘GERMANIUM Droxip—E—Per gram in 
200- to 300-gram lots, $3.50. 


Ir1p1UM—Per oz., $175@$180 for 98 
@99 per cent sponge and powder. Lon- 
don, £36@£38. 
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Daily Prices of Metals 


Electrolytic Copper| Straits Tin ae Lead q eae y he J Zine a inte 

” Refinery New York New York St. Louis St. Louis 

6 17.775 36.00 5.85 5.70 5.00 

7 17.775 36.25 5.75 5.60 5.00 

8 17.775 36.25 5.60 5.45 5.00 

10 17.775 36.125 5.50 5.375@5.40 5.00 

I 17.775 36.625 5.50 5.375@5.40 4.95@5.00 

12 17.775 36.50 5.50 5.375@5.40 4.95@5.00 
Av’ge 17.775 36.292 5.617 5.485 4.992 

13 17.775 36.125 5.50 5.40 4.95@5.00 

14 17.775 36.00 5.50 5.40 4.95 

15 17.775 36.00 5.50 5.40@5.45 4.95 

17 17.775 35.74 5.50 5.40 4.90@4.95 

18 17.775 36.00 5.50 5.40@5.45 4.90@4.95 

19 17.775 36.00 5.50 5.40 4.90 
Av’ge 17.775 35.979 5.500 5.408 4.938 


Average prices for calendar week ended March 8, 1930, are: Copper 17.775c.; Straits tin, 
36.625c.; New York lead, 5.867c.; St. Louis lead, 5.717c.; zinc 5.017c.; and silver, 
40. 479c, 


Average prices for calendar week ended March 15, 1930, are: Copper, 17.775c.; Straits 
tin, 36.229c.; New York lead, 5.500c.; St. Louis lead, 5.398c.; zinc, 4.971c.; and silver, 
41.500c. 


The above quotations are our appraisal of the major markets for domestic consump- 
tion based on sales reported ae. Bresestte and agencies. They are reduced to the 
basis of cash, New York or St. uis, as noted. All prices are in cents per pound. 

Copper, lead, and zinc quotations are based on sales for both prompt and future 
deliveries; tin quotations are for prompt delivery only. 

In the trade, copper prices are quoted on a delivered basis; that is, delivered 
at consumer’s plant. As delivery and interest charges vary with the destination, the 
figures shown above are net prices of refineries on the Atlantic seaboard. Delivered 
prices in New England average 0.225c. per pound above those quoted. 

Quotations for copper are for the ordinary forms or wirebars and ingot bars. For 
ingots an extra 0.05c. per pound is charged; for slabs, 0.075c.; and for cakes, 0.125c. up, 
depending on weight. Cathodes are sold at a discount of 0.125c. per pound. 

Quotations for zinc are for ordinary Prime Western brands. Zinc in New York is 
now quoted at 0.35c. per pound above St. Louis, this being the freight differential. The 
contract price for High-Grade zinc delivered in the East is lc. above the St. Louis price 
for Prime Western. 

Quotations for lead reflect prices obtained for common lead, and do not include 
grades on which a premium is asked. 


Silver, Gold, and Sterling Exchange 








Sterling Silver Sterling Silver 
Mar. | Exchange |————_____——_—_ Gold | Mar.| Exchange |———_———__ Gold 
“Checks” |New York} London | London “Checks” | New York London London 
6 $4.8524) 408 182 84s104d | 13 | $4.852 41§ 19} 84s113d 
7 4.853 414 1935 | 84s103d | 14 | 4.853 413 193; | 84sl1lid 
8 4.8543) 402 195% |........1 15 | 4.858 41z 193 ite saan 
10 4.85% 41 1935 | 84s114d| 17 | 4.8533 41i 194 84s1 14d 
11 4.8532 414 19s | 84s11 d| 18 | 4.853 413 195% | 84s103d 
12 4.853 | 413 192 84sl1id| 19 | 4.853 42} 192 84s 103d 


Average for the week ended March 12: Silver, 41. 125c.; Sterling Exchange, $4.85729. 
Average for the week ended March 19: Silver, 41.792c.; Sterling;Exchange, ;$4. 85760. 


New York quotations are as reported by Handy & Harman and are in cents per troy 
ounce of silver, 999 fine. London silver quotations are in pence per troy ounce of bar 
silver, basis of 925 fine. Sterling quotations represent the demand market in the fore- 
noon. Cables command nine-thirty-seconds cent premium. 





London 
ay Copper ‘ 7 
ee Tin Lead Z 
Mar. Standard — 7 
Spot 3M Spot 3M Spot 3M Spot 3M 





6 68 673 833 1613 163% 193 193 i875 | 188 


7 673 | 668 834 | 159: | 1613 | 188 | 182 | 173 | 183 
10 68 663 834 | 1614 | 1633 | 18:5] 182 | 18), | 1833 
i 692 | 673 834 | 1633 | 1653 | 185 | 182 | 1738] 184 
12 693 | 683 834 | 166: | 168: | 18:5] 182 | 18% | 1833 
13 69: | 673 833 | 1613 | 164 18h | 183 | 177 | 183 
14-| 693 | 673 834 | 1613 | 1633 | 18% | 182 | 172 | 188 
17 69 66; 834 | 1603 | 1622 | 183 | 182 | 1738] 1835 
18 68: | 667 83: | 162 1644 | 18%) 183 | 18% | 188 
19 68 66; 834 | 1613 | 1633 | 18] | 183 | 18 | 18§ 


Prices for lead and zine are the official prices for the morning session of the 
London Metal Exchange; prices for copper and tin are the official closing buyers’ prices. 
All are in pounds sterling per long ton (2,240 Ib.). ’ 





LirH1umM—Per oz., 98@99 per cent 
grade in 10- to 25-lb. lots, $3. 

MacnestumM—Per lb., single orders 
for spot metal: 8-lb. ingots (3x3x15 
or 16 in.), 95c.@$1.05, depending on 
quantity; 24- or 3-lb. sticks (1§ in.) 
90c.@$1.10, depending on quantity; 10- 
oz. sticks (1x12 in.), 80c.@90c. Dis- 
counts up to 20 per cent on larger 
orders or contracts. London 3s. 3d.@ 
3s. 6d. for 99 per cent ingots or sticks. 

MoLyspENUM—Per Ib. in 50- to 100- 
Ib. lots, 99 per cent, $11; 97 per cent, 
$9. (Usually sold as calcium molybdate 
or ferromolybdenum, which see.) 

Nicxet—Per Ib., ingot, 35c.; shot 
36c. ; electrolytic, 35c. (99.90 per cent), 
for single lots of spot metal. London, 
per long ton, £170@£175. 

Osmium—Per oz., $70. Nominal. 
London, £13 15s. 

PALLADIUM—Per 02z., $30@$32; Lon- 
don, £6@£6 10s. 

PLaTtinuM—Official price quoted by 
the leading interest on small miscellane- 
ous orders for refined metal, per oz., 
$55. Transactions between dealers and 
refiners in the outside market are com- 
monly reported at several dollars less. 

London, per oz., £11 10s. for refined; 
crude and scrap, nominal at £10. 

QuIcKSILveR—Per 76-lb. flask, $118 
@$120. Market dull and prices on 
round lots nominal. San Francisco 
wires $122. London steady, with offers 
at £22 15s. 

RapiumM—Per mg. radium content, 
$70. 

RuopiumM—Per oz., $45@$50. Nom- 
inal. London, £11@£12. 

RUTHENIUM — Per oz., $40@$45. 
Nominal. London, £9 10s. 

SELENIUM—Per Ib. in 500-Ib. lots; 
Black, powdered, amorphous, 99.5 per 
cent pure, $2. London, 7s. 84.@ 
7s. 9d. 

TANTALUM — Per gram: Bar and 
heavy sheet, chemically pure, 12.8c.; 
tantalum powder, 8.2c. 

TELLURIUM—Per oz., 15@18c. 

THALLIUM Metat—$12.50@$15 per 
pound. 

TitantuM—Per lb., 80@90 per cent 
grade, $5. 

TUNGSTEN Powprer—Containing 98 
per cent tungsten, per lb., $1.70@$1.75. 

VANADIUM—88@92 per cent grade, 
$4.50@$5 per Ib. of V contained. 


Metallic Ores 


Antimony OrE—Bolivian ore, 60 per 
cent metallic antimony, $1.30 per short 
ton unit, c.if. New York. 

CuroME Ore—Per long ton, f.o.b. 
Eastern shipping points, Indian and 
Rhodesian ores, $21.50 for 46@47 per 
cent Cr,O, ore, and $24 for 50@51 
per cent ore. New Caledonian ore, high- 
grade, $25. 

Iron Ore—Per long ton, lower Lake 
ports. Lake Superior ores: 

Mesabi, non-bessemer, 514 per cent 
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iron, $4.50. Old Range, non-bessemer, 
$4.65. 

Mesabi, bessemer, 514 per cent iron, 
$4.65. Old Range, bessemer, 514 per 
cent, $4.80. 

Eastern ores, cents per unit, delivered 
at furnaces: Foundry and basic, 56 to 
63 per cent, 9c. 

Foreign ores, alongside docks Atlantic 
ports, cargo lots cents per unit: 

North African, low-phosphorus, 12c. 

Spanish and North African basic, 
55@60 per cent, 104c. Nominal. 

Swedish foundry or basic, 66@68 
per cent, 104c. 

Newfoundland foundry, 55 per cent, 
84@9c. Nominal. 

MANGANESE OrE—Per long-ton unit 
of Mn, cif. North Atlantic’ ports, 
cargo lots. Exclusive of duty: Brazilian, 
46@48 per cent Mn, 29@3lc.; Indian, 
48@50 per cent, 30@32c. Caucasian, 
52@55 per cent, 30@32c.; Cuban, mini- 
mum 47 per cent, 32c. ; Chilean, 47 per 
cent, minimum, 31c. 

Per ton in carload lots: 

Chemical grades, powdered, coarse 
or fine, minimum 80 per cent MnO,, 
Brazilian or Cuban, $60. Javan or 
Caucasian, 85 per cent minimum, $65. 
Domestic, 70 to 72 per cent, $40@$50, 
f.o.b. mines. 

TANTALUM OrE—Per unit of Ta,O,, 
basis 60 per cent ore, $13. 

TITANIUM OrE—Ilmenite, per gross 
ton, 50 per cent TiO,, f.o.b. Atlantic 
seaboard, $9.50@$11, according to grade 
and impurities. Low-grade domestic, 
32 to 35 per cent, about $7@$8 per 
gross ton. Rutile, per lb., guaranteed 
minimum 94 per cent concentrate, 10c. 
in carload lots. 

TUNGSTEN OreE—Per short ton unit 
of WO, N. Y.; Wolframite, $14.50 
for future delivery. Demand is slow. 
Bolivian scheelite is quoted at $15, 
Mar.-Apr. shipment. Domestic scheelite, 
$16.50. 

VANADIUM OrE—Per Ib. V,O, con- 
tained, 28c. 


Zircon Ore—Per net ton containing 
55 per cent ZrO,, f.o.b. Atlantic sea- 
board, $40@$45 in 30-ton lots. 


Alloys 


; *FERROCERIUM—Per lb., $6 in 100-Ib. 
ots. 

FrrrocHroME—Per Ib. of contained 
chromium, 4 to 6 per cent carbon, 1lc. 
on requirement contracts; spot ship- 
ments 114c. Maximum 2 per cent car- 
bon, 174c., contracts. Freight allowed 
on carload lots east of Mississippi River 
and north of Baltimore. 

FERROMANGANESE— Per gross_ ton 
furnace: Domestic and foreign, 78@82 
per cent, $94@$99. Spiegeleisen, 19@21 
per cent, $34 on carload business, f.o.b. 
furnace. 

FERROMOLYBDENUM—Per Ib. of Mo, 
f.o.b. shipping point, 50ce60 per cent 
Mo, $1.20. 

FrrroPHOSsPHORUS—Per ton, 18 per 
cent P, $91; electrolytic, 24 per cent, 


$122.50, f.0.b. Alabama and Tennessee. 


FERROSILICON—Per gross ton, f.o.b. 
works, freight allowed on carload lots 
east of Mississippi River and north of 
Baltimore: 50 per cent, $83.50; 75 per 
cent, $130; 15@17 per cent, $45, f.o.b. 
Suspension Bridge, N. Y. Quotations 
for spot shipments $5@$10 per ton 
higher on 50 and 75 per cent grades. 

FERROCARBONTITANIUM — Per ton: 
$160, f.o.b. producer’s plant. 


FERROTUNGSTEN—Per lb. of W con- 
tained, 75@80 per cent W, $1.45 f.o.b. 
works. 

FERROVANADIUM—Per Ib. of V con- 
tained, f.o.b. works, freight allowed east 
of Mississippi, $3.15@$3.50, depending 
on grade and quantity. 

NickeL SiLtver—Per lb. for 18 per 
cent nickel Grade A sheets, 344c. 

YELLow (Muntz) Metat — Dimen- 


sion sheets, per Ib., 25c.; rods, per Ib., 
224c. 


Non-Metallic Minerals 


Prices received for non-metallic minerals 
vary widely and depend upon the physical 
and chemical characteristics of the com- 
modity. Hence the following quotations 
can serve only as a general guide to the 
prices obtained by producers and dealers in 
different parts of the United States for 
their own product. In the last analysis the 
value of a particular non-metallic mineral 
can be ascertained only by direct negotia- 
tion between buyer and seller. 

*AMBLYGONITE—Per ton, f.o.b. mines, 
8@9 per cent lithium oxide, $50@$60. 

Aspestos—Per ton: f.o.b. Quebec 
mines, tax and bags included, prices 
quoted by leading sellers for delivery 
on contract: 

Crude No. 1, $475@$575; crude No. 
2, $325@$375; spinning fibers, $150@ 
$175; magnesia and compressed sheet 
fibers, $100@$135; shingle stock, $50@ 
$85, various grades; paper stock, $35@ 
$40; cement stock, $15@$25; short 
fibers; $10@$15; floats, $12@$15. 

Per ton c.i.f. New York; Rhodesian 
crude No. 1, $400; No. 2, $325. 

BartuM CarBoNATE (Witherite)— 
Per ton: 90 per cent, 200 mesh, $47; 
100 mesh, $44. 


Barytes—Per ton: f.o.b. mines, bags 
extra: 


Georgia: Barytes ore, crude (per 
long ton), $9. Washed and water 
floated to 97. per cent through 325 
mesh, $18. . 

Missouri: Water ground and floated, 
bleached, $23, car lots, f.o.b. works. 
Crude ore, 93 per cent BaSO,, not to 
exceed 1 per cent iron, $7.75@$8 f.o.b. 
mines. 

BauxitE—Per long ton: Domestic 
ore, chemical, crushed and dried, 55 to 
58 per cent Al,O,, 1.5 to 2.5 per cent 
Fe,O, , $7.50@$8.25 f.o.b. Alabama and 
Arkansas mines. Other grades, 56 to 
59 per cent Al,O, , 5 to 8 per cent SiO,, 
$6.75@$8.25 f.0.b. Arkansas mines. Pul- 
verized and dried, $12@$14 f.o.b. Ar- 
kansas mines; calcined, 78 to 84 per 
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cent Al,O,, $18@$19 f.0.b. Arkansas 


mines. 


Per metric ton, foreign, c.i.f. Atlantic 
port: Dalmatian, 50 to 55 per cent 
Al,O,, 1 to 3 per cent SiO, $4.50@ 
$6.50; Istrian, 54 to 57 per cent Al,O,, 
3 to 5 per cent SiO,, $5.50@$7 ; French, 
56 to 59 per cent Al,O,, 2 to 5 per cent 
SiO, $6@$8. 

Borax—Per lb.: Carload lots, in 
bags, crystals, 23c.; granulated or 
powdered, 24c.; f.o.b. shipping point. 


1CgLest1TE—Per ton in carload lots: 
90 per cent SrSO,, finely powdered, 
$27. 


CuatKk—Per ton: Crude in bulk, 
c.i.f. New York, $4.75@$5. 


Cu1na Cray (Kaoitin)—Per ton: 
F.o.b. Virginia mines, crude lump, No, 
1, $7; crude No. 2, $5.50; washed, $8; 
powdered and air-floated, $8@$15; 
ground, $7@$15. 


Florida, pressed pottery, bulk, $13; 
ground, No. 1, $20; No. 2, $15. Sprayed 
mineral flour in 100-lb. bags (bags 
extra), No. 1, $20; No. 2, $17. 


Best grade, domestic, $16@$18, f.o.b. 
Delaware plants in carload lots. 


Imported English, f.o.b. American 
ports; Lump, $13@$20; powdered, 
$40@$45. 

DraToMiTtE—Per short ton, f.o.b. 
producing plant: 

Kiln-fired brick, $65; kiln-firea ag- 
gregate, 4 in., $45; insulating powder, 
$25; natural aggregate, 4 in., $18@$20; 
air-floated powder, $45; 80 to 85 per 
cent silica, 98 per cent through 200 
mesh, $20 in carload lots. 


Emery—F.o.b. Pennsylvania and New 
York in 350-lb. kegs, per lb.: Greek 
Naxos, 64c.; Turkish, 64c.; Khasia, 
64c.; domestic, 34c. 

FELpsPAR—F.o.b. mine or grinding 
plant: 


North Carolina, per long ton, No. : 
pottery grade, crude, $6.50@$8; No. 2 
glass grades, $5. 50@$6. 

No. 1, pottery, 140 mesh, $16; 200 
mesh, $18. No. 2, enamel, 20 mesh, 
$10.25@$12; 140 mesh, $13.50@$16; 
200 mesh, $15@$18; all per short ton. 

New Hampshire, per ton: Pottery 
grade, $8. Best quality lump, $8.75. 


New York, per ton: f.o.b. cars, No. 
1 crude, $9. Soda-potash feldspar, 140 
mesh, first grade, $16 per short ton; 
200 mesh, first grade, $18. 


Maine, per ton: Best pottery grade, 
ground, $19. 


FiuorspAakR— Per ton: F.o.b. Ken- 
tucky and Illinots mines: 

Gravel, not less than 85 per cent 
CaF,, and not over 5 per cent SiO,, 
$18. Foundry lump, 85-5, $20. Ground, 
95 to 98 per cent CaF,, and not over . 
24 per cent SiO,, $32.50 in bulk; $36.50 





1Price furnished by Foote Mineral Com- 
pany, Philadelphia. 
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in bags or barrels. 
$30 in car lots. 

New Me-ico: 85-5 gravel, $16.50; 
85-5 lump, $16; 94 lump, $21; ground, 
97, $35. 


Foreign spar, duty paid, $17, tide- 
water. 

Futier’s EartH — Per ton, f.o.b. 
Florida: 16 to 30 mesh, $16.50; 30 to 
60 mesh, $18; 16 to 60 mesh, $17; 
60 to 90 mesh, $14; 100 mesh up, $7. 


Powdered, import duty paid, $24@ 
$26 per ton. 

GarRNET—Per ton; 
mines; $85. 


Spanish grades, $60, c.i.f. port of 
entry 


Acid lump, 98-1, 


domestic, f.o.b. 


GILSONITE— Per ton, carload lots, 
f.o.b. mines Colorado: 


Selected grade, $33; seconds (imine 
run), $25.50. 


GrapuHite—Per lb., f.o.b. New York: 

Ceylon lump, 8@9c.; chip, 64@734c.; 
dust, 3@5c.; Madagascar flake, 
64 @7s4c. 


No. 1 flake, 8@l6c.; fine ground, 
5@15c. Ordinary fine ground, 4@6c. ; 
high grade, 8@12c.; amorphous, 3@7c. 

Crude amorphous graphite, $15@$35 
per ton, according to grade. 

GREENSAND—Per ton, f.o.b. cars, 


New Jersey: Screened and bagged, best 
grade, in carload lots, $20. 


GyrpsumM—Per ton, f.o.b. mill, de- 
pending upon location: Crushed, $1.50 
@$5; ground, $4@$9; agricultural, 
$4@$8; calcined, $4@$13. 

Iron Oxiwe (See Ocher)—Per Ib.: 
Standard Spanish red, 3@44c.; domes- 
tic earth, 2@44c. 

Kaotin—See China Clay. 


$20@$30 for 


Nominal. 


*LEPIDOLITE—Per ton: 
ordinary grades. 


LimEestonE—Per ton: f.o.b. shipping 
points, depending on location, either 
lump or crushed, 50c.@$3. 


Agricultural, 75c. up to $5 for crushed 
or pulverized. Prices depend upon 
source, purity, and fineness. 


MAGNESITE — Per short ton, f.o.b. 
California mines: Grade “A” calcined, 
80 per cent through 200 mesh, $43; 
Grade “B,” $40; dead burned, $29; crude 
$11. Washington: Dead-burned mag- 


nesite, $22@$24 per net ton, Chewelah, 
Wash. 


Mica—Per ton, f.o.b. plant: 


New Hampshire: Mine run sheet and 
punch, $320@$360; clean shop scrap, 
$15@$20; roofing, $21.50@$25. White 
dry ground, 20 mesh, $25; 40 mesh, $35; 
60 mesh, white, $39; 100 mesh, $45; 200 
mesh, $60. Granite mica facings for 
cement block and stucco use, $8@$12, 
depending on size between } in. and 60 
mesh. Disks, 14 in. No. 1, per Ib., 
$1.25; 24x2 in. square cuts, $3.25. 
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North Carolina: White, ground, 20 
mesh, $35; 70 mesh, $100. 


Madagascar, amber, per lb., f.o.b. 
New York, duty paid: No. Al, $2.50; 
No. 1, $2; No. 2, $1.65; No. 3, $1.15; 
No. 4, 60c.; No. 5, 45c. 


*MonazItE—Per ton: 
per cent ThO,), $60. 


OcHer — F.0.b. Georgia mines, per 
ton: $19@$20 in sacks; $21@$22 in 
barrels; washed and water floated, $18; 
second grade, 99 per cent through 225 
mesh, $18. 


PHosPHATE—Per long ton, f.a.s. or 
f.o.b. mines: 


Florida, pebble, f.a.s., for export: 
76@77 per cent, $7.15; 75 per cent, 
£6.40; 74@75 per cent, $6.15; 70 per 
cent, $4.65; 68 per cent, $4.10. 

Florida, pebble, domestic: 76@77 per 
cent, $6.50; 74@75 per cent, $5.50; 72 
per cent, $4.50; 70 per cent, $4. Dull. 

Tennessee, ground, 80 per _ cent 
through 300 mesh, 33 per cent P,O,, 
$12.80 per short ton. Brown lump for 
acid manufacture, per gross ton, $6.50 
on 74 per cent basis; $5.50 on 72 per 
cent basis. Non-acidulated, fine ground, 
65 per cent, $8 (per short ton). 


PotasH—The ruling contract prices 
(short tons) are as follows: 


(Minimum 6 


_ Bulk 
Muriate of potash,80@ 85 
cent, basis 80 per aa * $36. 75 $35.15 
Sulphate of potash, 90@95 
per cent, basis 90 per cent 47.75 46.15 
Sulphate of pone eee. 
48@53 - cent, basis 4 


DT WE cnc Cit an cane 04% Bee 25.90 
Manure wait, 30 per cent. 21.95 18.95 
Manure salt, 20 per cent. 15.50 12.50 
Kainit, 14@16 per cent.... 12.60 9.60 
Kainit, 12.4 per cent....... 12.10 9.10 


Pumice Stone—Per lb.: In barrels, 
powdered, 24@4c.; selected lump, 5@7c. 


Pyrites—Per long ton unit of sul- 
phur: C.i.f. United States ports; guar- 
anteed 48 per cent sulphur: Spanish, 
13c.; Tharsis, furnace size, 24 in. di- 
ameter 14c. Cinder from ore to remain 
property of buyers. 


‘Quartz Rock Crystats—Per bb. in 
ton lots: Colorless, clear but flawed, 
pieces 4 to 4 lb. in weight, 20c. Flaw- 
less, for optical purposes, four times 
above price; larger crystals still higher. 


Sirica—per ton: Water ground and 
floated, in bags, f.o.b. Illinois: 325 mesh, 
$18@$40 for 92 to 994 per cent grades. 
Market steady. Glass sand, f.o.b. pro- 
ducing plant, 75c.@$5. per ton; mold- 
ing sand, 65c.@$3.50; blast sand, $1.35 
@$3.50. 


*SPODUMENE— Per ton: $20@$30, 
depending upon lithium content. 

SuLpHUR—Per long ton for domestic 
market, $18 f.0 b. Texas mines; $22 for 
export, Atlantic ports. 

Tatc—Per ton, carload lots, f.o.b. 
works, containers included: 

Vermont: 99 per cent through 200 
mesh, extra white, bulk basis, $8@$8.50 ; 
97 to 98 per cent through 200 mesh, 
medium white, $7.50@$8. 
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New York: Double air-floated, short 
fiber, 200 mesh, $13.75; 325 mesh, 
$14.75. 

Georgia: Powdered, gray, $7.50@ 
$10; yellow, $9@$12; red, $11@$13; 
roofing, $7.50@$9. 

New Jersey: Soapstone, ground, $10 
@$12. 

TripoLi—Per short ton, burlap bags, 
paper liners, minimum carload 30 tons, 
f.o.b. Missouri: Once ground through 
40 mesh, rose and cream colored, $16. 
Double ground through 110 mesh, rose 
and cream, $18. Aijir-floated through 
200 mesh, rose and cream, $27.50; mill 
run, $16. Demand quiet. 


. Rolled Metals 
Copper — Sheets, hot-rolled, per Ib., 
273c.; wire, per lb., f.o.b. mill, 19%c. 
Leap SHEETS—Full rolled, 84c. per 
Ib.; clipped, 83c. 
Monet Metat—Per Ib., sheets, full 
finished, 42c.; rods, hot-rolled, 35c. 


NickeL—Per lIb., sheets, full finished, 
52c.; rods, hot-rolled, 45c. 


Zinc SHeEEts—Per Ib., 
works 


10c., f.o.b. 


Refractories 


CHROME Brick—Per net ton, f.o.b. 
shipping point, $45. 

Firectay Brick — Per M.: First 
quality, $43@$46, Ohio, Kentucky, Cen- 
tral Pennsylvania; second quality, $35 
@$38. 

MAaGNEsITE—Brick, per net ton, f.o.b. 
works: 9-in. straights, $65, f.o.b. plant. 
Cement, $40, seaboard. 

Strica Brick—Per M., Pennsylvania 
and Ohio, $43; Alabama, $51; Illinois 
$52. 

ZirK1TE—Per lb.: Powdered, 65@70 
per cent ZrO,, 34c._ Brick, straights, 
80c.@$1 each. 


Metallic Compounds 


ANTIMONY Ox1pE—White, Chinese, 
99 per cent Sb,O,, 10$@l11c. per Ib. 
Nominal. 

ArRSENIOoUS Ox1DE (White arsenic)— 
Per lb., 4c., delivered, all positions. 
Good call from glass and _ insecticide 
industries and prices are steady. Lon- 
don, per long ton, £153@£16 for Cor- 
nish white. 

Catctum Mo.LyspaTte or MoLtyte— 
Per lb. of contained Mo, 95c. 

Copper SULPHATE (Blue Vitriol)— 
Per lb. in car lots, 54@6c. for either 
large or small crystals. 

Sopium Nitrate—Per 100 Ib.; crude 
natural, in bags ex vessel, Atlantic 
ports, $2.16 for April deliveries. 

Soptum SuLPHATE (Salt Cake)—Per 
ton, bags, f.0.b. works, $22@$23; in 
barrels, $25@$28. 

Zinc Ox1ipe—Per Ib. in bags, in car 
lots: Lead-free, 64c.; 10, 20 or 35 per 
cent leaded grades, 6%c.; French red 
seal, in bags, 9$c. 
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T's CURVES below are not to be considered as permanent 
records of production. They show merely the current trend 





t 
of the world’s copper, 97 per cent of the zinc, 90 per cent of the accordingly the horizontal line showing the monthly average 
lead, and 88 per cent of the silver. The figures for lead on the new __—ireduced to a daily rate is shown. Delay in receipt of statistics from 
basis are not available for the individual months of 1926, and Mexico accounts for the failure of the silver curve to be up to date. 
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Stock Exch. High Low Last Last Div. 
COPPER 
Anaconda Copper.... New York 764 69% 7032 Ja.ll,Fe17Q 1.75 
Andes Copper.. . New York 343 7“ 31 Ja.ll, Fe 10Q 0.75 
Arizona Commercial.. Boston 13 | 1% Ja. 16, Ja. 31 0.25 
Calumet & Arizona.. New York 82 774 #773 Mr. 7. Mr. 14Q 1.50 
Calumet & Hecla.... New York 30 26 26} Fe.28, Mr. 31,Q 1.00 
Cerro de Pasco...... New York 61 55 58 Ja. 16, Fe. 1 Q 1.50 
Con. Co; — . N. Y. Curb 7 ES 2 re so ee a a ae ar 
Copper Range....... Boston 16 14 14% Mr.15 Ap. 25Q 0.50 
East Butte. Resid aicatie Boston 1% 1 14 No. 20, De. 21 0.25 
Granby Cons........ New York 58 52 53 Oc. 18, No. 1Q 2.00 
Greene Cananea..... New York cies cegse Sie ets Oe. 2 200 
Howe Sound........ New York 39 353 3 De.31 ‘Ja. 15 QX 1.50 
Hudson Bay........ N. Y. Curb 13: es GAMES isan on wae oan gente 
Inspiration.......... New York 3 2 36 De. 19, Ja.6Q 1.00 
Isle Royale... .. Boston 1 10 10? Fe. 28, "Mr. 31 Q0.50 
Kennecott.......... New York 60 54 544 Mr. 14, Ap. 1Q 1.25 
Magma Copper....... New York 49% 47 474 De. 30, Ja. 15Q 1.25 
Miami Copper....... New York 30% 28 282 Fe. 1, Fe. 15 Q 1.00 
ROME. ces esses Boston 48 45 46 Ja.3t, Mr. 1 1.50 
Mother Lode........ New York if 12 12 De. 9, De. 31 0.20 
Nevada Cons........ New York 30 2 274 Mr.13, Mr.31 Q 0.75 
Noranda............ N. Y. Curb 423 = 394 Mr. 15, Ap.1 Q 0.75 
Ohio Copper........ N. Y. Curb 1.00 ait “371 Sept. 1926 0.03 
Old Dominion....... ‘Boston 9 9 Dec. 1918 1.00 
Phelps Dodge....... New York 3 36 37% Mr. 6, Ap. 1Q 0.75 
ae oston ~ 3 3 March, 1920 1.00 
Roan Antelope...... N. Y. Curb 28 BE EE 5.oal.h steno es cold es 
St. Mary’s M. L..... Boston 25 33° Fe.11,Fe.25 2.00 
Seneca Copper....... New York Br CE SM es Aiicn SOb aN pe eawas 
Shattuck Denn..*... N. Y. Curb a ae PP ane itn ca vc wes bese 

















ee ME Een oo a " 
United Verde Ex..... N. Y. Curb 133 +123 Ma. 1 Q 1.00 
Utah Copper........ New York 200 200 20 r.14,Mr.31 QX4.00 
Waite-Ack.-Mont.... Toronto BeOS. MPP Me: feecacuesncacsacevbas 
Walker Mining...... Ge 1 I OES. os unc bcc sce cerabaus 
Wanten Coppe...i.. N.Y. Card. “SERFS S5Gb: ow nck. ceccccecccewe 
LEAD, ZINC, SILVER 
Ahumada Lead...... New York *8 ‘7 ao LE Ee ae ee ae 
Amer. Z., L. & 8 New York oe 12§ May, 1917 1.00 
Amer. Z., L. & S. pfd. New York 2 67. Mr. 20, Ap. 1Q 1.50 
Bunker Hill & 8 N. Y. Curb 80 69% 69% Fe.27, Mr. 5, MX 0.50 
Butte Cop. & Z...... New York ah 34 3% De. 10, De. 25 0.50 
Butte & Sup........ New York 5 3 De. 13, De. 31 QO0.50 
an Zn.-Ld..... New York 1% 13 De. 1920 0.50 
Chief. Cons......... Salt Lake a 20 Fe. 1,1918K 0.10 
Cons. Ld. & Zn. ‘‘A”’. St. Louis 53 53 Mg Jan. 1930 Q 0.123 
Constitution........ Spokane WES ES TED) scckaws sas. osc0e de eee 
Dayrock. . .... Spokane 2.60 1.50 1. % Je. 20, Je. 30 0.03 
Dickens Consol...... Spokane iaesa ames 4 vid dtoiaigs Ns bk ene ee ee 
Eagle-Picher........ Cincinnati 123 12 12$ De. 31, Ja. 15Q0 
Eagle-Picher, pfd.... Cincinnati aioe eee aes we, 51, aac tot 
Eureka Lily........; Salt Lake: OS SOME FERS wcaewen sweaeees esas 
Evans-Wallower..... N. Y. Curb 6 4} BP veh od bet Siete 
Evans-Wal., pfd...... N. Y. Curb tp esse oe Dede; Ja.8 @. i272 
Federal M. &8....... New York ic nibss sitittac's 5 i 1927 10.00 
Fed. M. &§.. pfd..... New York 1003 1003 100% Fe. 17, Ma. 17,Q1.75 
Golconda... Spokane 80 *58 #58 Je. 15, JL 4, 0.02 
Grandview.......... Spokane *10 * itt bs in oiagte Ee, woteraalee Git 
Hecla Mining.....-... N. Y. Curb 12 114 “11k Fe 15, Mr. 15 Q 0.25 
Highland-Surprise.... Spokane om eR esa O'S 6 6 la bow ae sia BS 
Jack Waite.......... Spokane NN TE @ UE snc 0d sob vee aie bp ees 
Kootenay Florence.... Spokane *34 =*2 Dc tay siaiach® 6 oa cae daae 
Lucky Jim........... Spokane SR REMI, | EY fe lp oni arate hades 
Mexican Premier... . . Spokane weuia tt pes Eee eee Don Bs 0.01 
National Lead... ..... 1844 172° 172. Mr.14, Mr. 1QX4. 25 
Natl. Lead, pfd. A 140 139 1403 Fe. 28, Mr. 15,Q 1.75 
Natl. Lead, pfd. B 116 116 116 Ap. 18, My.1Q 1.50 
N. J. Zine, new....... N. 87% 84 87§ Ja.20, Fe. sf Q 0.50 
New Quincy... *62 ¥*36 <46 Se. 20, Se. 50 Q 0.10 
Noble Five.... ED TN UE hoes cme dota cies meee 
North Lily....... 2.45 1.19 1. 19 Ja. 16, Ja. 23, Q 0.15 
Park Bingham... * PEIN ook s cs #3 ona S ees 
Park City Con #39 4 4=—- #334 #35 siooniaracnrs ale Wie leg ae ite Se 
ae 3 2 3 Dividends suspended 
Pend Oreille......... SOU RU RCE: aivicicwiucwss cee ae ee 
Rico Argentine k *9 *7} “an No. 30, De. 159 0.03 
Ruth-Hope........... § e eaten eal a OM Sk Da a la rl eee ch aaah 
St. Joseph Lead...... ew York 554 493 “yt Mr.7, Mr. 20 QX0.75 
Sherman Spokane *79 #*49 *51 Mr. 20,Mr.31 0.01 
Silver King Coa. . eae Salt Lake 9.75 9.00 9.35 Mr. 12,Ap.1 0.25 
Silversmith.......... Spokane nadie t Ames: tee eis 192 0.02 
Sunshine Mining. .... Spokane 3.00 2.65 2.65 De. 10, De. 20Q 0.08 
Tamarack-Custer..... Spokane *55 *32 €32 Sept., 1924 0.25 
Tintic Standard...... Salt Lake 9.25 7.75 8.00 Mr. ie, Mr.29QX0. 30 
Treadwell-Yukon..... Toronto CoO - Ce IE vio ciinsiean s6 50 estes 
SNe inno 55 5 ton 2 23 24 Oc. 15, No. 1 0.25 
Utah Met. & Tun Boston *58 %*50 $30 Dec., 1927 0.30 
Whitewater Spokane croihas Digeat RE Wek oa a we pon see eke 
GOLD 
Alaska Juneau....... New York 7 7 DD oes Ba ctveciereeea wens 
Barry-Hollinger...... Toronto J | A ce 
Central — . Toronto ee eee OO es ia de teh ee ee eee 
Cresson Consol.. “ , — *50 373 *374 Mr. 31, Ap. 10Q0.02 
Dome Mines......... w Yor 8} 72 8} Mr. 31, Ap. 21Q 0.25 
Santee ciacd een Cal" Spots % es 75... Fe. 28, Mr. 10Q0.40 
Hollinger............ Toronto 5.65 5.65 Mr.11, Mr.25,M 0.05 
Homestake.......... New York oi 76 76 Mr.20, Mr.25, M 0.50 
Kirkland Lake....... Toronto OO OGD TO hoc a toa at e5 ab be 
LakeShore.......... oronto 23.00 22.25 22.75 Mr. 1, Mr. 15, Q 0.30 
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Mining Stocks—Two Weeks Ending March 15, 1930 




















Stock Exch. High Low Last Last Div. 
McIntyre Porcupine. . no — 18 17% 18 Fe.1,Mr.1 Q0.25 
PeGane os So065 8% ae “ Tete wtass April, 1927 0.01 
Rand suas . oa 36 36 Fe.21, Fe. 28,A.8. 1.52 
Siscoe. . .. Toronto on NOE. PEE ba vicktwetaaeeeate res 
Sylvanite. . . Toronto Te SES: ED: aw veces tbamareuea’s « 
Teck-Hughes. . Toronto 6.40 6.10 6.35 fo “7 Fe. 1 Q 0.15 
Til Bhe0G.. 6.5. 000 Los Angeles *94 *75 ¥*86 1926 0.02 
Unity Gold.......... N. Y, Curb — *37} i Tee hoe cad adel terme aaa 
Vipond Consol....... Toronto 1.07. 1.02 1.06 April, 1927 0.03 
Wright-Hargreaves... Toronto 1. 90 1.78 1.90 Oc. 16, No. 1 0.023 

GOLD AND SILVER 

Carnegie Metals...... N.Y.Curb 6} 6 Dace cieeeneeryeus 
Castle-Trethewey..... Toronto a: eee Moen ne. AS 
ER Toronto #35 *33 #35 Mr. 15,1928 0.04 
Mining Corp.. Toronto 2.99 2.85 2.90 De. 4, De. 19 0.12% 
Montana-Mines Corp. Spokane oat a. Beer te es es 
N. Y. & Hond. Ros.. . Y. Curb 13 12 Ja. 21, Fe. 1, QX 0.50 

THINIIR 0 pos 5 <5 0-010 : 1 14 Mr. 31, Ap. 21 Q 0.073 
Premier Gold ; 1 = Mr. 12, Ap. 4Q 0.06 
Tonopah Exten....... N. Y.Curb Sans #10 April, i925" 0.05 
Tonopah Mining..... N. Y. Curb 1} oi} 1} Se. 30, Oc. 21 0.073 
United Eastern....... N.Y.Curb Se. ae TED ovcasvaws ¥aceuamen 
Yukon Gold......... N. Y. Curb *564 *56} #564 June, 1918 0.02 

















IRON AND STEEL 




















































Recan a5 New York 105 _ .15,Q 1.50 
Beth. Steel, pfd, 7%.... New York 131 13650 131 Me. 21 A> 1Q 1.75 
Cleveland-Clifis, pfd.. Cleveland 96 ro ME 1s O12 
Colo. Fuel & Iron. . New York 59 3 37 we 10, Fe. “9 0.50 
Great Northern Iron.. New York 23 22 Dec. 15 2.00 
Inland Steel.......... New York 95 $3 95 Fe. 14,Mr.1 Q1.00 
RepublicI. &S8....... New York 78 72 72 Fe. 11, Mr. 1 1.00 
Republic I. & S. pfd... New York 114 #12 812 Mr. 12, Ap.1 1.75 
Sloss-Sheffield S. &I.. New York 40 35 40 Mr.11, Mr. 20Q 1.50 
rn S.&1., pfd. New York Taree fo eS ES 
SOO. 5 i So cccene New York 184 177% 179 27, Mr. 29 Q 1.75 
U.S. Steel, pfd....... New York 1444 1423 144 1, Fe. az; @t95 
MISCELLANEOUS 
Aluminum Co. of Am. N. Y. Curb ee. E.R 5 carve ends wa Wate oad wes 
Alum. Co. of Amer., pf. N. Y.Curb 107% 1064 107 Ma. 15, Ap. 1,Q 1.50 
American Metal...... New York 49 44 44 Fe. 19, ‘Mr. 1, Q0.75 
Amer. Metal, pid., 6% New York 1144 1143 114) Fe. 19, Mr. 1, 1.50 
Amer. Sm. & Ref..... New York 77 744 75} Ja. 17, Fe.1 Q 1.00 
Amer. Sm. & Ref., pfd. New York 1384 134 «6138 Ja 31,Mr.1 Q 1.75 
Ang. Ch. Nitrate..... N. Y. Curb 214 +20 MN eb ciik con oR ete ee comers 
Asbestos Corp . Montreal 33 3 3 Jan., 1926 1.50 
Asbestos 8 Corp: ‘pfd.. . Montreal 15 9 14 De. 31,Ja.15Q 1.75 
Consol. M. &S....... ex 240 226 226 De. 31, Ja. 15X 6.25 
Federated Metals..... N. Y. Curb 23 23 23 ~De.20,De. 30 QX0.50 
Freeport Texas....... New York 46 414 444 Oc. 15, No.1 1.00 
Int. Nickel Can....... New York 42 38 38% No. 30, De. 31Q 0.25 
Int. Nickel, pfd....... PO OE Se0 edhe 116 +? 1,. My. 1 1.75 
Mayflower Assoc..... N. Y. Curb 65 62 63 Mr. 3, Mr. 15Q 0.50 
Newmont........... N. Y. Curb 134 19 125% De. 27,Ja.15Q 1.00 
Patino M. &E....... New York 29 27 27. Dect; De. 24 4s. 
So. America G. & P... N.Y. Curb 1 1 | SEO D ES MAE dicate 
Texas Gulf Sulphur... New York 62 59 59§ Mr.3 Mr.15Q 1.00 
U.S.Sm. R. & M..... New York 33 29. «30% De. 31, Ja.5 Q 0.873 
U.S. Sm. R. & M. »pfid New York af 51 3 De. 31. Ja.5 Q 0.873 
Vanadium Corp...... New York 95 69 Fe. , Fe. 15, Q0.75 


Toronto Standard Stock Exchange, ate a courtesy the Arthur E. Moysey Co. 
Salt Lake Stock Exchange, courtesy J. A. Hogle & Co. and Logan & Bryan, New 
York; Standard Stock ae a Spokane, courtesy Pohlman Investment Company 

*Cents per share. {Bid—asked range. Q, Quarterly. A. Annually SA, — 
nually. M, Monthly. BM, Bimontaly. Fw, — weeks. K, Irregular. 
Initial. R, Respumption. X, Extra. The first date given is that of the stip 
= the books; the second that of the payment of the dividend. A.s., American 

shares. 





{LONDON QUOTATIONS—ONE WEEK ENDING MARCH 4, 1930 





: High Low Last Date Amount 

Alaska Mexican ($5).......... 12/6 12/6 12/6 
Alaska Treadwell ($25)........ 42/6 4276 42/6 Nov., 1926 4d. 
Aramayo Mines (25 frs.)...... 33/9 32/83 33/9 Nov., 1929 5c. 
Burma Corpn. (10 rupees)..... 13/9 2/— 12/— Feb., 1930 7 annas* 
Bwana M’Kubwa (5s)........ 22/9 20/9 21/4 
RIM EEE CUD sso ovine seen si 1/— —S —/10$dApril, 1928 163 p.c. 
HAGE GOON Ge cine 9 016 alee sie 6.5 a: 2/3 2/— Nov., 1929 208 p.c. 
Frontino & Bolivia (£1)....... pe 6/104 7/6 Jan., 1929 | p.c. 
Mexican Corpn. (10s)......... 9/— 8/44 8/6 Oct., 1929 10 pc. 
Mexico Mines a El Oro (£1).. _ 2/6 3/14 Dec., 1926 32 p.c.* 
GINS TO Ca aig 6 sis oven vin 25/ 22/9 + 23/9 
N’Changa jaa Mining (£1) 62/ 6 57/ 58/9 
Oroville Dredging (4s)........ /43 (1/44 1/44 Nov., 1928 313 p.c 
Rhodesian Congo ag 9. 7 '— 287/6 290/— 
St. John del Rey (£ .. 18/9 18/— 18/— Dec., 1929 24 p.c 
San Francisco AL ion. 22/9 = 21/— 21/— Jan., 1930 224 p.c 
Santa Gertrudis (£1)......... O/-— 7/10} 8/— Jan., 1930 73 p.c 
Selukwe (2s. 6d.)............. 4/6 nN 4/— April, 1917 6% p.c 
S. Amer. Copper (2s)......... 2/7 aii Nov., 1917 75 p.c 
Tamenbike CE)... 2. 6. ese 38/14 35, ie 36/10}July, 1929 74 p.c 
Union Miniere du Haut- 

Katanga (Brussels)......... 8,250 7,650 7,650 April, 1929 300 fr. (4) 


*Free of British income tax. {Swiss francs and plus 15 p.c. bonus. tBelgian 
francs and free of taxation. 





